








INSTANTANEOUS HEAT with 


Holden Combustion System 


INSPECT THIS PROVEN OPERATION 
AT OUR DETROIT PLANT 


TEST DATA 


|. A 20-gage thermocouple was welded to the outside of the 2" diam- 
eter x 6" long piece. A hole was drilled to accommodate a 20-gage 
thermocouple to record the inner temperature and the time differential. 


2. The heating condition with the Luminous Wall face firing rate at 
50,000 BTU's per sq. ft. in the following temperature ranges: 


A. Up to 1000°F, (10 minute lag 800° to 1000°F.) 
B. Up to 1975°F. (3 minute lag) 
C. 1975° to 2275°F. (3 minute lag) 


NEW HOLDEN DEVELOPMENTS 


TEMP. in CES.F- 


Automatic Conveying System 


A new automatic conveying system—Open for Inspection at Our 
Plant—that can be used for Salt Bath or Automatic Plating. 


This conveying system can be used on In-Line Production or Return 





with a 30% savings on capital investment. 


Aluminum Coating of Steel or Alloys 








Furnace unit preheats metal. 

New Holden flux over aluminum. 

New method of bonding after aluminum coating. 
Improves many alloys 3 to | in service life. 


We can process pilot plant production. 


WHY NOT MAKE THIS A PART OF YOUR FORWARD PLANNING FOR 1958? 
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SOME SPRING HEAT TREATING 
PRACTICES DEFINED 


By JAMES MAKER, Metallurgist 
Wallace Barnes Division, 
Associated Spring Corporation, 


Bristol. 


HE PURPOSE of heat treating springs is to ob- 

tain the highest possible elastic strength, so that 
the springs will absorb large deflections without setting. 
This contrasts with the objective in heat treating ma- 
chine parts, which is generally to increase their tough- 
ness and wear resistance. 

The materials used in the manufacture of springs 
are mainly carbon steels, usually in the .60 to .80 
carbon range but often of SAE 1095 analysis. Some 
alloy steels are used, but these are restricted princi- 
pally to SAE 6150 (chrome vanadium) and SAE 9254 
(chrome silicon). Other materials used include beryl- 
lium copper, stainless steels, and high nickel alloys. 

The best spring-making practice is to use pre-tem- 
pered materials—that is, materials which have been 
hardened before fabrication and are of at least the 
hardness desired in the finished product. Pre-temper- 
ing can be described briefly as the hardening and 
tempering of spring material continuously in a sequence 
of operations with the hardening pass followed by a 
quench, followed by a reheat until the final hardness 
is achieved. The use of pre-tempered materials 
wherever possible reduces inspection of the finished 
springs and has other advantages in metallurgical re- 
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Fig. I1—An overall view of the U-shaped installation of continuous 
hardening, quenching, and tempering equipment used at the Wal- 
lace Barnes Division of Associated Spring Corporation. 
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Connecticut 
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Fig. 2—Springs are loaded on this vibrating feeder (see also right 
foreground in Fig. 1), spread out on the cast link belt conveyor and 
conveyed through the hardening furnace. They are dropped into a 
quenching bath at the end of the furnace. 


sults. But even these must be heat treated after form- 
ing to relieve the stresses produced during the forming 
operations. 

However, many types of springs cannot be made 
from pre-tempered material but must be made from 
soft material. Automobile valve springs are made ex- 
clusively from pre-tempered material, but aircraft 
valve springs are made from soft material and hard- 
ened after forming. Springs of small index number 
(that is, the ratio of spring diameter to wire diameter) 
cannot be made except from soft material. There are 
other advantages from the use of soft material, in- 
cluding the fact that the inventory of raw material 
can be reduced. 

Consequently, when material of “spring temper” 
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Fig. 3—This conveyor belt is elevating the springs out cf the quench- 
ing oil and dropping them into a washer where the oi! is removed 
by a bath cf hot water containing a detergent. In the rear is seen 
another conveyor belt taking the springs to the drawing furnace 
(see also lef? foreground in Fig. 1). 


cannot be used, then soft material is the alternative. 
Non-ferrous metals are quenched soft and merely re- 
heated. Steel, however, must be hardened and then 
drawn. Several procedures are available; ordinary oil 
quenching and drawing to the desired hardness, aus- 
tempering to the same hardness, and martempering by 
quenching in salt at 425°F. and then drawing to the 
same hardness. 
Precise Control Needed 

The spring manufacturer must produce consist- 
ently uniform products. This means that his heat-treat- 
ing operations must be precisely controlled and 
checked. He must attain full hardness, while at the 
same time minimizing the distortion of flexible and 
often delicate parts. Also he must prevent decarburi- 
zation, and in some cases he must restore lost carbon 
to the surface material where the stresses are concen- 
trated. 

The operating stresses of springs are higher than 
those encountered in any other field of engineering. 
This means that the spring maker must work to very 
close hardness limits in order to keep a proper balance 
between set point and toughness. Moreover, he must 
use stress relief to control accumulated internal 
stresses, and he must frequently give the springs a 
further finishing operation to avoid undesirable stress 
concentrations. 

At each of the divisions of Associated Spring Cor- 
poration, thousands of pounds of springs are heat 
treated every day. The treatment given ranges all the 
way from a simple stress-relieving of inexpensive. 
cold-drawn, wire springs to the elaborate and pre- 
cisely controlled hardening and fixture-tempering of 
“aircraft-quality” springs. 

Operations are further complicated by the fact that 
hundreds of lots flow into and out of the shop in 
rapid succession during each working day. The treat- 
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ment to be given each lot may vary considerably from 
batch to batch. We have, therefore, had to devise a 
mistake-proof system for keeping track of every job 
and for giving processing instructions. Each lot is tag- 
ged with a job-ticket which lists all the operations to 
be performed, and is then trucked directly to the area 
where the first of these is to be done. Copies of these 
operation-sheets are kept in the foreman’s office to pre- 
vent a job from being side-tracked. As each operation 
is performed on a lot of springs, it is duly checked 
off on the job-ticket, and the job number and the 
time spent on it are reported to the time-keeper. 


Restrictions Encountered 

The hardening of steel springs requires consider- 
ably closer atmosphere control than is needed for 
many machine parts. The principal reason for this is 
to prevent decarburization. Consider a highly stressed 
spring made of flat stock .020” thick. If a decarburized 
layer .002” thick is allowed to form, the strength of the 
material will be lowered for 20 per cent of the dis- 
tance from the surface to the center of the stock— 
i.e., in the most highly stressed portion of the spring. 

Another restriction imposed on the spring heat- 
treater is the problem of preventing distortion. Nor- 
mally, small parts are hardened by loading them into 
a deep basket. But if this were attempted with springs, 
the weight of the load would crush the springs at the 
bottom and throw them out of tolerance when the 
springs approached the hardening temperatures. 


Furnaces Used 

For this reason, a considerable volume of our hard- 
ening operations is carried out in shaker-hearth fur- 
naces, with hearths 12” to 16” wide. These spread 
the work out in a single layer and thus prevent any 
distortion due to pile-up. 

Another advantage of the shaker-hearth furnace is 
its short processing cycle. Springs are exposed to the 
atmosphere for only 10 minutes or so, which means 

(Continued on page 36) 


Fig. 4—Some typical springs whose maximum elastic strength is ob- 
tained by heat treating. 





SALT BATHS AND SALT BATH FURNACES 


By HAIG SOLAKIAN, Sc. D., President 
The Bellis Company and Crown Chemical Corp. 
Branford, Connecticut 





Editor's Note: /f was felt that to reduce this article 
in length to fit one issue would be to sacrifice its 


value, hence this is Part I of two parts. 











v=: PHYSICAL PROPERTIES of a metal are de- 

pendent, primarily, upon its composition and mi- 
crostructure. With a metal of a certain composition, 
its microstructure and physical properties, such as 
hardness, strength, machine-ability, wear and shock 
resistance, can be altered by heat treatment, to suit 
a specific purpose. Hence, most metals, ferrous or 
non-ferrous, before they become the finished product, 
receive one form or another of heat treatment. Thus 
the heat treater renders a service, perhaps not often 
appreciated, touching upon every phase of our modern 
progress. 

The expression “Heat Treatment” is used here in 

a broad sense, and may mean one or more of the 
operations such as— 

(a) Heating the metal to a predetermined tempera- 
ture and holding for the necessary length of 
time. 

(b) Cooling the metal to room temperature, either 
slowly, resulting in annealing, or rapidly by 
quenching in oil or water, resulting in harden- 
ing. 

Tempering or drawing to relieve stress and to 
impart the desired toughness to the tools, or 
to age the metal as in aluminum alloys. 


Heating the metal in a carburizing compound 
to introduce carbon to the surface to develop 
a wear resistant hard case. 


In general the above are the main factors involved 
in the heat treatment of metals. These operations 
cover a temperature range from 300° to 2350°F. For 
convenience as well as for practical reasons, we should 
like to divide these heat treating operations into three 
temperature ranges; namely, low — 300 to 1150°F.; 
intermediate — 1200 to 1850°F.; and high — 1850 
to 2350°F. To carry out operatidns within the above 
ranges, for a heating medium, air, controlled atmos- 
phere or a molten salt bath may be used. However, 
since we will consider, in this article, only the salt 
baths as a heating medium, we will discuss various 
types of salt baths to be used within each range out- 
lined above, and the suitable furnace equipment adapt- 
able for that temperature range. 
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I. Low Temperature Range—(300°-1150°F.) 
A. Salt Baths:—300°-1150°F. 

The most commonly used salt baths within this 
range are various mixtures of nitrates and nitrites of 
sodium and potassium, known as tempering salts. With 
such a mixture a bath completely liquid and usable 
at 300°F. can be obtained. If a salt bath with a 
lower operating range is desired, lithium nitrate may 
be utilized. Twenty-five percent by weight of lithium 
nitrate added to a conventional tempering bath would 
lower its operating temperature close to 250°F. The 
need for such a salt bath is rather rare, and the high 
cost of lithium salt prohibits its extensive use for 
such applications. 

Another salt bath, less commonly used, is a mix- 
ture of sodium and potassium hydroxide. The lowest 
temperature such a mixture can be used at would be 
around 365°F., and it can go as high as 1250°F. 
Of course, being strongly alkaline and extremely hy- 
groscopic, its use has been limited to special applica- 
tions, which will be outlined later on. 

A third type of salt bath to operate below 1150°F. 
is a sodium cyanide base compound, with several com- 
ponents added to lower its melting point and control 
its rate of breakdown. This particular salt bath nor- 
mally operates between 950° - 1050°F. 

A fourth type is a neutral bath consisting of a mix- 
ture of chlorides of sodium, potassium, calcium and 
barium. Such a bath can operate at 1000°F. and 
above, up to 1550°F. 

Before taking up the various types of furnace equip- 
ment to operate with these salt baths, we may men- 
tion some of the common uses and applications of 
each salt bath outlined above. 

a) The tempering baths may be used for the fol- 
lowing purposes: tempering ordinary tool steels 
300° - 350°F., or high speed steels 1000° - 
1150°F.; spring tempering 600° - 800°F.; gun 
metal coloring 650° - 800°F.; black coloring 
1000°F.; stress relieving and annealing non-fer- 
rous metals such as silver, copper, brass at 600°- 
1150°F.; solution treatment of aluminum alloys 
935°-975°F.; aging of the same 350°-450°F.; 
and aging of beryllium copper 450°-650°F. In 


METAL TREATING 





addition, these baths may also be used for mar- 
quenching and ausquenching 400°-850°F. and 
for instrument calibration. 

The alkaline baths may be used for descaling 
and de-sanding ferrous castings, bright temper- 
ing without oxide coloring and marquenching 
and ausquenching from a carburizing bath. 

The cyanide bearing, low temperature, compound 
known as nitriding bath, is primarily used for 
nitriding high speed steels after they have been 
hardened, tempered and finish ground. The ni- 
triding temperature should always be 25°-50°F. 
lower than the tempering temperature to avoid 
size change. This bath may also be used for 
nitriding air hardening and stainless steels. High 
speed steels are nitrided for six to sixty minutes 
depending upon the size and their application; 
that is, the material they are to cut. Air hard- 
ening and stainless steels are nitrided for two 
to eight hours, sometimes longer to obtain a 
case depth of .003” to .004”. Where the high 
speed steel tools are used on extremely abrasive 
materials, such as bakelite, hard rubber, or cast 
iron, the nitriding treatment usually increases 
the efficiency of the tool several hundred percent. 
The low temperature neutral bath may be used 
for tempering, annealing, stress relieving at 
1000 - 1150°F. 


ay 
near 


Fig. 1—One of the largest electrode furnaces used for solution treat- 
ment of aluminum alloys. Pot size is 5’ wide, 6"2' deep and 20’ long. 


Here a word of warning is necessary. 

a) Tempering baths are unstable above 1150°F. 

and should not be overheated beyond this tem- 
perature, otherwise they decompose and attack 
the pot whether plain steel or alloy. 
Tempering baths should not be mixed with 
liquid carburizing or cyaniding baths. Basket 
fixtures used in one should be washed and dried 
before using in the other. 

c) Avoid contaminating neutral baths with the alka- 
line baths. 

1. Low Temperature Range—({300 -1150'F.) 


B. Furnaces. 
To run a salt bath furnace at these low tempera- 
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tures either gas or electricity may be considered. Often 
the choice is dictated by the relative cost, the par- 
ticular application, and also by the size of the equip- 
ment required. Normal production of a fair sized 
plant, whether tempering, descaling or nitriding, can 
easily and satisfactorily be taken care of by a gas fired 
furnace. The size of the pot, usually made of pressed 
steel, and of the furnace, will depend upon the size 
and amount of work to be processed. 

A gas fired furnace with a pot, say 18” diameter 
x 24” deep, can temper in thirty-minute cycles about 
500 pounds of steel per hour; or, a furnace with a 
10” diameter x 16” deep pot, can easily take care of 
nitriding of most high speed tools used in an average 
plant. Of course, the size of pot and furnace can be 
chosen best suited to the sizes and quantities involved. 
Where production is light, a furnace with venturi 
burners utilizing air at atmospheric pressure may be 
employed. Such furnaces do not need blowers and 
will operate very economically. However, where pro- 
duction is heavy, a blower may be needed to provide 
the necessary heat. In such a furnace air is introduced 
at a pressure of 8 to 16 ounces. 

Resistance-type furnaces are satisfactory for opera- 
tions within this range; however, the size of the pot 
required will limit its application. 

Electric furnaces may be electrode, calrod or resist- 
ance ribbon type. These all have wide range of flexi- 
bility as to the size of the pot. 

We stated above that the choice of gas or electric 
type of furnace often is dictated by the size of the 
pot required. This point is more clearly appreciated 
when we consider the heat treating of large duralumin 
parts for aircraft. Here, often a pot size 5 feet wide, 
20 feet long and 6 feet deep may be required. To 
heat such a pot by gas would not be too practical. 
A tremendous amount of heat has to be forced from 
the combustion chamber into the pot. Under such con- 
ditions heating the pot uniformly becomes a serious 
problem. In addition, the pot life may be shortened 
due to possible localized overheating, thus necessitating 
costly replacement and repairs. For these reasons when 
an exceptionally large pot size is involved, it would 
be better to heat it either by immersed calrod heating 
elements or by electrodes. The service life of calrod 
type heating elements is not as satisfactory as that of 
electrodes. Many of the users of furnaces of large di- 
mensions have favored the use of electrodes, which 
not only have several years life expectancy, but also 
have the advantage of generating the heat precisely 
where it is needed and utilized, right in the salt bath 
itself. Such large furnaces are shown in Fig. 1. 


ll. Intermediate Range—({1200°-1800 F.) 
A. Salt Baths. 

As we go higher in temperature, the chemicals or 
salts available and suitable for such applications be- 
come fewer. To operate properly within the above 
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range for neutral hardening, we are limited practically 
to four chemicals; namely, sodium chloride, potassium 
chloride, calcium chloride and barium chloride. Oc- 
casionally, strontium or lithium chlorides also are 
used, but they have no outstanding merit and _ their 
cost further prevents their extensive use. By manipu- 
lating the percentage of each, a stable compound can 
be developed to cover the above range. If the salt 
bath is to be used primarily for the heat treatment 
of water or oil hardening steel, the compound mostly 
would be a mixture of sodium and potassium salts 
with some rectifiers. If the salt is to be used near or 
at the upper range, the barium salt would be the 
predominating chemical. 

All these neutral salts, no matter how stable they 
may be, undergo certain changes and they break down, 
slowly but surely, at the prolonged operating tem- 
peratures. The higher the temperature, the faster the 
breakdown. They first break down into oxides, which 
gradually oxidize through the action of the air, into 
carbonates. Presence of carbonates in the salt bath is 
undesirable because they cause decarburization or soft 
skin on tool steels. This condition usually is corrected 
by adding what is known as rectifiers, such as borax, 
boric acid, silicon carbide, or molybdenum silicide a 
few ounces at a time; also by bubbling methyl chloride 
gas through the bath. 

In this connection another point needs to be cleared 
up. If the neutral salt bath is operating in a pressed 
steel or alloy pot, some metal is oxidized and 
washed into the bath. These metallic oxide particles, 
often very small, float in the bath, and if the per- 
centage of these oxides reaches 2.5 or 3, they will 
begin to decarburize the tool steel. For this reason 
a rectifier like borax or boric acid becomes necessary. 
Borax, in particular, reacts readily with metallic oxides 
and converts them into a harmless sludge that settles 
in the bottom of the pot and can be removed with a 
ladle. A simple method to check the condition of the 
salt bath as to whether it is broken down sufficiently 


to cause decarburization is to take a one gram sample 
of the bath in the pot, (this may be done by immers- 
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Chart #1—The relationship between the size of parts and the cor- 
responding timing in the bath. 
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ing a clean rod, say 2” - 1” in diameter into the bath 
and withdrawing immediately and collecting the ad- 
hering salt in a clean box or can), adding to it about 
100 cc tap water, heating to gentle boiling for one 
or two minutes, filtering through a #1, 1242 CM 
Whatman’s filter paper, adding 2 to 3 drops of methyl 
red indicator, and titrating with tenth normal hydro- 
chloric acid to a permanent pink end point. A satis- 
factory bath should not require more than 3 ce hydro- 
chloric acid to reach the end point. If the bath requires 
more than 3 cc, then one ounce of rectifier for every 
100 pounds of bath in the pot should be added to 
the bath, allowed to react for 4 to 5 minutes, and then 
any scum that developed removed before processing 
any work through the bath. 

In operating a neutral bath for the hardening of 
tool steels, two factors should be carefully considered: 

a) The proper temperature, which depends upon 

the analysis of the steel; and 

b) The proper timing of the tools, which depends 

upon its size. Neglect of one or both of these 
factors will result in obtaining an inferior tool. 
Chart +1 shows the relationship between the 
size and the time in bath, and should serve as 
a guide. 

There is another class of salt baths, operating within 
the intermediate temperature range, namely liquid car- 
burizing baths, which needs to be considered now. All 
these baths have sodium cyanide in various percentages 
as the basic constituent, compounded with several 
other chemicals, such as barium chloride, potassium 
chloride, sodium chloride, sodium and potassium car- 
bonate, sodium fluoride, silicon carbide and carbon. 
The actual amount or percentage of sodium cyanide 
is varied depending upon the requirements of the par- 
ticular application. Where a shallow case is specified, 
say .003 to .006”, the percentage of sodium cyanide 
is rather low, (around 30 to 35% ), and where deeper 
case, .10 to .020” is desired, the percentage in the 
compounded bath is higher (40 to 50% ). The salt bath 
manufacturers have more or less standard products 
with varying amount of sodium cyanide to meet the 
specific needs of a user. The depth of case to be pro- 
duced on a low carbon steel depends upon two main 
factors: a) the time; and b) the temperature. This 
relationship is illustrated on Chart #2. 

Since sodium cyanide is the most important con- 
stituent in a liquid carburizing bath, its stability and 
breakdown is of paramount importance. Of course, 
certain degree of breakdown is necessary to generate 
the carbon and nitrogen to case the steel, but un- 
controlled, rapid breakdown is wasteful, and causes 
premature failure of the bath. 

To avoid the rapid breakdown of a liquid car- 
burizing bath a definite amount of carbon is incor- 
porated into these baths. The carbon floats on top 
of bath and serves two definite purposes. It provides 

(Continued on page 49) 
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“Excellent Results Have Proved the Value and 
y Versatility of 
Park’s 
Non-Burning 
Carburizing 


Si Compounds” 
Says L. A. Lindberg 


President, Lindberg Steel Treating Co. 
Chicago — Rochester — St. Louis 
Los Angeles 


ae 
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“We have had excellent results with 
this Non-Burning Carburizing 
Compound for many years. For ex- 
ample, the pinion gear shaft that 
Milt Vandenberg is looking over 
has a heat treat specification of 
.040-.050” case depth and Rockwell 
59-62 “C” Scale hardness. 

“We process production quantities 
of these shafts in a two row, auto- 
matically controlled, pusher-type 
furnace using Park’s Non-Burning 
(grade W) Carburizing Compound. 
The compound supports the parts 
during carburizing so that distor- 
tion is controlled and straightening 
operations are minimized. Tooth 
form and lead angle of the gear 
remain within the allowable toler- 
ance and case depth is very accu- 
rately controlled. 

“The value and versatility of this 
operation for such parts as well as 
for low-cost production items has 
been proved to us over the years. 
We have learned to depend on Park 
for uniformity and for service!” 


Park NON-BURNING CARBURIZING COMPOUND is available tained indefinitely with addition ratios of as low as 1 to 10. 
in sizes No. 3, 6, and 8, and in two grades: “B” and “W”. The 


latter grade is designed to minimize the possibility of copper NON-BURNING is the quality carburizing compound that is 


migration on copper plated work. All sizes and grades are 
manufactured by coking a special quality coal in the presence 
of the energizing chemicals. This process produces a homo- 
9 pound and insures uniform carburizing activity 
even though usage reduces the material to pinhead size. 
Shrinkage rates are low and carburizing activity can be main- 





economical to use. In addition to its uniformity and low replen- 
ishment requirement, it does not burn after removal from the 
furnace. NON-BURNING is especially suitable for carburizing 
alloy steel parts such as gears which are direct quenched or 
reheated. Send for the free, informative technical bulletin B-1, 
“Pack Carburizing of Steel in Solid Compounds”. 


Woodside Rapid Carburizers (Non-Burning—Charcoal-Coke-Specification) @ Park-Kase Liquid Corburizers 
@ Quenching and Tempering Oils @ Cyanide Mixtures @ Neutral Salt Baths @ High Speed Steel Hardening 
Salts @ Iso-Thermal Quenching and Tempering Salts @ Protective Coatings (No-Carb—No-Kase—No-Scale— 
No-Tride) @ Carbon Products (Charcoal-Crushed Coke-Pitch Coke-Lead Pot Carbon) @ Kold Grip Polishing 
Wheel Cement © Par-Kem Metal Cleaners @ Cutting and Grinding Compounds (Kem-Cut— Kem-Grind—Blve ice) 


PARK CHEMICAL COMPANY 
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Detroit 4, Mich. 





SPECIAL TECHNIQUES IN 
VACUUM METALLURGY 


By MICHAEL RIVERA 
Vacuum Equipment Division 
The New York Air Brake Company 
New York, N. Y. 





December issue. 





Editor’s Note: This is the concluding instalment of the 
article, Part I of which appeared in the November- 








High Frequency Furnaces 

High frequency heating of vacuum furnaces is used 
not only for melting, pouring and casting, but also for 
sintering, brazing, degassing and annealing. The con- 
ditions and characteristics of the self-heating of ma- 
terials under low pressure are unique and thus present 
a very promising tool to the field of heat treating. 

The heating of masses under vacuum by inductors 
can be accomplished with the inductor coil either 
outside the vacuum or inside. Inductors are often 
placed outside the vacuum in order to allow coil 
operation at higher voltages. Since the output of tube 
and spark gap type power supplies is at higher volt- 
ages, Operation under vacuum may give rise to power 
leak or coil arcing and glow discharges. This represents 
dissipation of power into the gas remaining in the 
chamber, rather than in the workload as desired. 
Thus, some coils are operated at atmospheric pres- 
sure, around vacuum chambers constructed of non- 
conducting materials such as quartz or Vycor. Such 
furnaces are most commonly built in the form of 
vertical cylinders and are used for the outgassing of 
vacuum tube components, the drawing of single crys- 
tals for semi-conductors, for brazing, melting, and 
other processes. 

Sometimes the inductor coil is placed within the 
vacuum tank in order to obtain closer spacing be- 
tween the coil and the work and thus achieve better 
power coupling. Working within a larger tank allows 
room for other fittings, operations and manipulations 
such as tilting, casting, etc. Certain vacuum brazing 
operations on small parts may be accomplished in 
modular furnaces such as that shown in Fig. 1. Since 
higher frequencies (i.e., above 20 KC) are often 
desirable for work of this sort, a high frequency step- 
down transformer is often used to avoid difficulties 
with arcing and flash-over in vacuum. Thus, high 
voltage output of a power supply is converted to a 
lower voltage before entry into the vacuum chamber. 

The use of motor-generator power supplies for 
vacuum furnaces is greatly expanding. Their voltage 


output is low (i.e., below 400 volts), allowing direct 
entry into the vacuum systems. They operate in the 
range of 960 to 10,000 CPS and therefore are capable 
of handling varying loads. High power is easily con- 
trolled. 

Another type of furnace is that in which the high 
frequency energy heats the workload indirectly by 
heating a susceptor. Furnaces with refractory metal 
or carbon susceptors are used to obtain very high 
temperatures (above 3632°F.) for vacuum sintering, 
melting, degassing and annealing of reactive and re- 
fractory metals. 


Fig. I—A modular assembly with a resistance heater power supply, 
a high vacuum pumping system and a high temperature furnace unit. 

The susceptor is usually a cylinder surrounding the 
workload, and its material is chosen upon consider- 
ation of its vapor pressure, mechanical stability, the 
nature of the workload and process, and possible 
contamination of the work by the susceptor material. 
Tantalum, tungsten, molybdenum or carbon are com- 
monly employed for susceptors. For minimal contami- 
nation the susceptor may be made of the same material 
as the work. For example, carbon susceptors are used 
for the degassing of carbon boats used in conjunction 
with germanium and silicon work. 
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Where necessary, shielding of the susceptor may be 
provided by either spiral radiation shields (which do 
not form a closed path for the absorption of power) 
or insulators such as alumine, zirconia, quartz, etc. 
Workloads are placed on refractory metal tables within 
the susceptor or are raised or lowered into the heater 
volume in a suitable refractory metal container, thus 
allowing freedom from contamination (as from ceram- 
ics). 

Isolated workloads, heated directly by the inductor 
coil, will have a higher temperature than any other 
component in the furnace. This facilitates obtaining 
highest purity of the work, since migration of im- 
purities (by diffusion and evaporation) will be away 
from the self-heated work to any cooler surface in 
the furnace. 

Construction of these furnaces is usually fairly criti- 
cal and specialized for the individual application. 
Although small units can be built as accessories for 
existing furnaces, it is frequently best to start from 
the ground up and design a complete furnace to do 
the job when production sizes are needed. 


Arc Melting 

Arc melting is a definite field of its own in vacuum 
metallurgy. In some cases, vacuum is used only for 
the original purging, whereas in other cases the arc 
melting process is carried out under an optimum low 
pressure. Arc furnaces for melting, alloying and con- 
solidation of powders, sponge and scrap of various 
metals are available for either inert gas or vacuum 
operation. 

Fig. 2 shows an arc melting furnace for inert gas 
operation with vacuum purging. It consists of a water- 
cooled copper mold, a water-cooled non-consumable 
tungsten electrode, a Vycor cylinder chamber and a 
mechanical vacuum pump. Water-cooled hearths of 
various mold sizes and configurations are interchange- 
able. 


Temperature Control 
Temperature monitoring and control of vacuum 
furnaces is carried out with the same type of instru- 
mentation as is used for furnaces operating at atmos- 
pheric pressure. Thermocouples of chrome/alumel, 


platinum/platinum 10% rhodium, and _ platinum 
platinum 13% rhodium are commonly used in conjunc- 
tion with pyrometer indicators, recorders, and control- 
lers. 

Since platinum couples are limited to about 3092°F. 
monitoring the higher temperatures can present a 
problem. Optical pyrometers are used to measure the 
highest temperature by sighting the charge through 
observation ports. However, gross errors in observed 
temperature can result due to reflection and absorp- 
tion of light by films deposited on the ports by evapora- 
tion of material from the heated charge. Also, optical 
pyrometers are limited to intermittent readings, thus 
making them unsuitable as monitors for temperature 
control feed-back systems. Temperatures up to about 
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3992 F. can be continuously monitored with special 
thermocouples—one of which is made of tungsten and 
iridium. These can be of great value, provided that they 
are used with due precautions to their particular limita- 
tions. 

As requirements for temperature constancy become 
more rigid, the degree of automation in control in- 
creases. There are, however, differences in the possible 
modes of control of muffles and retorts compared to 
cold-wall furnaces. These arise mainly because they 
differ in heating and cooling rate time constants. 

Muffle furnaces are controlled in much the same 
manner as ordinary furnaces operating at atmospheric 
pressure. Power control can be achieved by changing 
taps on transformers or by using auto transformers. 
The wiring scheme of heater units can be changed on 
a switchboard; various combinations of changes, such 
as parallel to series or delta to “Y”, afford discrete 
changes in resistor load and thus in power input. 
Automatic control is achieved by thermocouple feed- 
back systems. Controllers are available to operate 
magnetic contactors to give two-position (on-off) or 
three-position control of power input. This general 
type can similarly be used to change wiring combina- 
tions, thus allowing finer control than simply 100% 
on-off. The two-position type are also available with 
& proportioning control. These maintain a constant 
frequency of contact and adjust the power “on” time 
to be proportional to the deviation of the temperature 
from the set point. Finer control and elimination of 





Fig. 2—An arc melting furnace for inert gas operation with vacuum 
purging. 
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contactor maintenance are obtained by using stepless 
control units such as ignitrons and saturable reactors. 
These can be driven by slidewire pyrometer controllers 
to give proportional control or proportional in com- 
bination with reset and rate, depending upon the 
thermal lags, positioning of the thermocouples, etc. 

Power control for the higher temperature cold wall 
furnaces is generally restricted to certain types. These 
furnaces generally have much shorter time constants 
of heat-up and cooling than muffle furnaces. This 
occurs because power transfer is by radiation, the 
heaters are mounted near the workload, and masses 
within the hot zone are relatively small, thus minimiz- 
ing thermal inertia. Power control is therefore mostly 
of the “stepless” variety, achieved by auto transformers 
and reactors. Good control is obtained by proportional 
controllers if the workload does not vary. Changing 
workloads (materials transferred into and out of the 
hot zone) require a reset feature to avoid droop or 
off-set. A saturable reactor driven by a control signal, 
combining variable proportional reset and rate func- 
tions, is one of the best systems for obtaining close 
control in furnaces that have many factors causing 
temperature drifts, such as heating lags or power 
demand changes. 


Furnace Facilities 

Brief descriptions have been given of various basic 
high temperature metallurgical furnaces and their com- 
ponents. These furnaces are combined with vacuum 
pumps, work-transfer devices and power control sys- 
tems to give fully integrated processing facilities. The 
design and size of a furnace, the planned work capacity 
and extent of automation are functions of output 
requirements vs. initial cost of equipment. As examples 
of vacuum equipment for heat treating to show the 
extent of facilities that are available, two vacuum fur- 
naces are cited. 


Brazing Furnace 
Fig. 3 shows a vacuum furnace for production of 
brazed components. It is a pilot plant and thus in- 
corporates flexibility in its mechanical and electrical 
operating characteristics. The two-chamber system is 
built symmetrically and allows efficient utilization of 
jigs, fixtures and operator’s time. 


The vacuum system consists of three Kinney 130 
CFM mechanical pumps, two Kinney 10” diffusion 
pumps, freon-cooled poppet valve-baffles and a rough- 
ing line with safety interlocked pneumatically oper- 
ated valves. One of the mechanical pumps is a rough- 
ing pump for both tanks. Pumping to lower pressures 
is carried out by a diffusion pump backed by a mechani- 
cal pump. The poppet valve-baffles are also pneumati- 
cally operated. Roughing and fine pumping are quickly 
and conveniently carried out by operating the valve 
switches on the panel board. 

The work pieces are loaded on a platform in the 
lowered vacuum tank floor; this is automatically raised, 
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Fig. 3—A vacuum brazing pilot plant installation with a two- 
chamber system. 


bringing the work into the furnace and sealing the 
tank for evacuation. The work platform is annular, 
and it is driven by a variable speed motor. The an- 
nular furnace is divided into zones, so that the work 
travelling through is subjected to varying temperatures. 

The heating elements are formed of molybdenum 
rods, which are curved to conform to the annular fur- 
nace design. Radiation shielding minimizes power 
losses from the furnace sides, top and bottom. One 
of the novel features of this unit is the movable 
radiation shielding from the bottom of the furnace. 
Since the workload is raised into position, a device 
is provided for automatically opening the bottom 
shielding when the tank is at atmospheric pressure 
and for closing it during evacuation. Since the work- 
load is traveling through the furnace, and it may not 
have constant thermal properties, monitoring and 
control of power has to be accurate in order to maintain 
a constant temperature for the process. High tempera- 
ture thermocouples are used to monitor the hot zones 
with a multi-point pyrometer indicator and that of the 
control zone is recorded on a strip chart controller. The 
recorder controller drives a current adjust type ampli- 
fier which allows variable proportional, reset and rate 
control. This output is amplified and operates saturable 
reactors. The saturable reactors are arranged so that 
each one controls power in a separate furnace zone. 
Potentiometers are provided to allow manual control 
over the individual zones. The furnace heating and 
cooling rates are controlled by motor-type variable 
heating and cooling rate timers. The excellent control 
over the heater power provides a constant process 
temperature even with a continuous varicty of work 
progressing through the furnace. 

Safety interlocks are provided in the diffusion pumps 
to provide alarms in case of water pressure failure or 
overheating of the water. The furnace power is inter- 
locked with the vacuum pressure and the furnace tem- 
perature, so as to shut off power in case of vacuum 
over-pressure or furnace over-temperature. 

The complete system provides maximum flexibility 
for determining exact operating parameters and allows 
closely controlled high workload output. 
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Superior controlled atmosphere 


heat treating 


... With Ipsen 100% forced convection 


100% forced convection heating and exclusive alloyed 
ceramic heating tubes have been successfully combined 
in all Ipsen furnaces for special atmosphere carburizing, 
carbo-nitriding, heat treating, brazing or sintering, and 


other applications calling for temperatures up to 2500° F. 


Here's what happens when a cold charge goes into an 
Ipsen furnace. Stored heat from the furnace walls is forced 
into the heating chamber to the work being heated. This 
causes the furnace temperature to fall until the furnace 
wall, the heating chamber, and the charge all reach the 
same temperature. Then the high velocity heat which is 
carried to every part of the heating chamber and the 


charge simultaneously raises the temperature of both the 
heating chamber and charge back to the desired control 


temperature. 


100% forced convection heating insures uniform heating 
of every part of the charge . . . whether it's loosely or 
densely packed. Both light and heavy sections are uni- 
formly heated. 


Ask for literature describing Ipsen 100% forced con- 


vection furnaces. 








how 
100% forced 
convection 


works... 





This centrifugal roof fan, powered by a husky, slow- 


starting motor, circulates the protective atmosphere .. . 


down past these vertical alloyed ceramic heating 


tubes... 


which are isolated from the work chamber by this 


baffle... 


to the bottom of the furnace and then up through this 


heavy, open grid-hearth... 


to all parts of the charge where correct working tem- 


perature is maintained. 














Work is brought to heat uniformly ... controlled at- 


mosphere is forced to all parts of the charge. 


AUTOMATIC 
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MEAT TREATING UNITS 
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High Temperature Sintering Furnace 


Fig. 4 shows a high vacuum, high temperature 
resistance sintering furnace. This furnace has many 
nover and unique features. Temperatures of 3992°F. 
and above are available for sintering for long periods 
of time. These temperatures are achieved with tung- 
sten rod elements, held in water-cooled copper conduc- 
tors thus avoiding a carburizing atmosphere. Vacuum 
locks are provided for workload charging and dis- 
charging. Thus, the work is processed through the 
high temperature furnace in production fashion with 
the furnace itself always under vacuum. The work is 
transferred from the loading lock and through the 
furnace station on a water-cooled raisable and rotat- 
able platform. The loading and unloading lock posi- 
tions are indexed, thus simplifying manual operation 
of this transfer system. The main vacuum chamber 
is provided with sight ports to allow viewing of the 
transfer. The vacuum loading lock is provided with a 
preheating furnace to commence processing of the 
work while another load is heated in the high tempera- 
ture furnace. This allows maximum utilization of time. 
The loading and unloading locks are provided with a 
unique transfer device, which allows engaging and 
transferring the workload even at high temperatures. 

Separate high speed vacuum systems are provided 
for the main furnace and the locks. The locks are 
semi-independent; one can be evacuated by isolating 
the other. Gate valves are provided to isolate them 
from the main tank, and they are both evacuated 
through a valved manifold. This is pumped by a 
mechanical pump and diffusion pump with a specially 
designed water-cooled baffle to prevent backstreaming 
of diffusion pump oil vapors. The main tank, with 
its high temperature furnace, is evacuated with a 
diffusion pump backed by a mechanical pump. To 
minimize oil backstreaming into the high temperature 
chamber, the poppet valve is provided with Freon- 


L 
Fig. 4—A_ high vacuum, high 
furnace. 
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chilled baffle coils. Pressures throughout the system 
are monitored by thermocouples, cold cathode and 
hot cathode ionization gages. 

The temperature of the furnace is monitored with 
a special thermocouple. Since it is desirable to con- 
tinuously record on a strip chart the process tempera- 
ture, and because of the inherent limitations in the 
use of an optical pyrometer, a special tungsten /iridium 
thermocouple is used to monitor the high temperature 
zone. Auxiliary thermocouples are provided as further 
check. The pre-heating furnace of the loading lock is 
also monitored with a Chromel/Alumel thermocouple. 
Heater power to the high temperature furnace is 
controlled by a saturable reactor. This is driven by a 
DC supply and provides stepless control as well as 
permitting convenient setting to the desired temper- 
ature. The furnace construction and shielding results 
in highly efficient power utilization. High temperatures 
can be obtained quickly. The high temperature volume 
is approximately 4” in diameter by 8” high, and there 
is an even, homogeneous temperature distribution— 
the best condition for high temperature sintering and 
other processes. 

There are many types of equipment in use today 
for vacuum metallurgical processing with established 
techniques. There is no doubt that demands for new 
materials will encourage wider application of these 
methods and procedures and will also spur research 
into newer ones. © @ ®@ 
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” 1 STOCKED ‘EM WITH FISH THIS JOB CAN GET 
AWFULLY BORING , You KNow !” 





THE QUENCHING SPEED 
TO MEET 
YOUR NEED 


... Proved by this 


Perhaps you don’t always need a really fast quench- 
ing oil. But when you do... Houghton has it... 
as proved by the new Magnetic Quenchometer 
developed by General Motors Technical Center. 


This new, accurate test clearly proves 
HOUGHTO-QUENCH ‘‘K”’ is the fastest quench- 
ing oil on the market today...the best and 
safest quench you can buy for getting maximum 
hardness in lean alloy steels. 


The test uses a pure nickel ball, heated beyond the 
temperature at which it is entirely non-magnetic 
(1,625°). The heated ball drops into a container 
holding 200 cc. of the quench being tested, starting 
a timer the exact instant it enters the quenching bath. 


At the exact instant the nickel ball has cooled to 
the temperature at which it regains its magnetic 


...@ product of 


New Testing Method 


properties (Curie point, approximately 670°), it is 
drawn to a magnet. This action shuts off the timer. 

The Magnetic Quenchometer has disclosed much 
useful data on the excellence of the various types of 
HOUGHTO-QUENCH and the other Houghton Quench- 
ing Oils as well. 

It’s a good idea to ask the Houghton Man about 
Quenching the next time he calls on your plant. If 
you need speed, he'll show you how to get it with 
HOUGHTO-QUENCH, the fastest quench this side of 
water. Or, if speed is not your prime requirement, 
he can recommend from a variety of Houghton oils 
the one best suited to your needs. 

Why not make Houghton your heat treating 
headquarters? Call the Houghton Man today, or 
write direct to E.F. Houghton & Co., 303 West 
Lehigh Ave., Philadelphia 33, Pa. 


~ 


& 

y\ 
Ud) 
Is 


Ready to give you 
on-the-job service ... 
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Not a single 
replacement 
needed / 


See how dimpled Inconel radiant tubes look 
after full year in Lindberg furnace 


This modern and efficient vertical 
radiant tube furnace was designed 
by Lindberg Engineering Company, 
Chicago, for the new enameling plant 
of Chambers Manufacturing Com- 
pany, at Oxford, Miss. 

Pre-heat zone, firing zone and an- 
nealing section contain 64 radiant 
tubes of Inconel* nickel-chromium 
alloy. 

Look closely, and you can see how 
each tube has been “dimpled” to 
create a turbulent flow of combustion 
gases. What you can’t see in the 
photo, though, is how provision has 
been made for fast replacement of 
tubes, if necessary. You simply lift 


the old one out from the top, and 
drop a new tube into place. 


Quick and easy as that is, you don’t 
have to do it often. In fact, plant pro- 
duction manager Paul Davis says 
Chambers hasn’t had to replace a 
single tube yet! After more than a 
year, the original 64 Inconel alloy 
tubes are still in service. And, he 
adds, still in good condition, despite 
operating temperatures of 1400- 
1520°F. (Tube temperature approxi- 
mately: 1800°F.) 

There are reasons for this per- 
formance, of course. For the prop- 
erties of Inconel alloy include excel- 


lent high temperature strength .. . 
high resistance to corrosion by com- 
bustion gases... and ability to with- 
stand thermal shock and attack by 
many types of heat treating atmos- 
pheres. (Inconel alloy is readily fab- 
ricated and welded, too!) 


if you design or use equipment for 
high temperature service, be sure to 
investigate the advantages of Inconel 
alloy. For details, see the Inco book- 
let, “Keeping Costs Down When Tem- 
peratures Go Up”. Ask us to send you 
a copy. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


*Registered trademark 


INCO NICKEL ALLOYS 
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a problem in labor arbitration taken from the 
files of the American Arbitration Association 





The Case of the Tippler 

Pete K. knew he was violating a company rule 
when he hid behind some packing cases for a quick 
drink out of a bottle he had brought into the shop, 
but he thought no one would notice. Unfortunately 
for him, the foreman caught him red-handed and 
sent him home for the rest of the week, which 
amounted to a disciplinary suspension of three and a 
fraction days. 

During the time he was out, the personnel man- 
ager reviewed the case and decided the foreman had 
been too easy on Pete. “This isn’t the first time he’s 
pulled a stunt like that,” he said. “When Pete shows 
up for work Monday, tell him he’s fired.” 

The foreman did as he was told and the union 
filed a grievance. “You can’t punish a man_ twice 
for the same offense,” said the union business agent. 
“You gave Pete a disciplinary layoff for a few days. 
Anything you add to that amounts to ‘double jeop- 
ardy’. ” 

Eventually, the case went to arbitration. 


What Would YOU Do? 


THE AWARD: 

The arbitrator acknowledged that ac- 
cording to the company rules and past practice, Pete 
could have been fired on the spot. But he wasn’t 
fired. He was only suspended. Under the circumstances 
the union’s claim of “double jeopardy” was correct. 
It would have made all the difference in the world, 
the arbitrator said, if the foreman had sent Pete 
home pending a final decision in his case. That would 
have made the personnel manager’s decision valid. As 
it was, Pete was reinstated with back pay from the 
Monday following his layoff. 


The Case of the Scheduled Holiday 


Under a union contract, July 4 was to be a holiday 
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for which employees would be paid without working. 
If the company did schedule work, double time would 
be paid. There was a proviso, however, which said 
that if any employee failed to show up on a scheduled 
holiday and didn’t have a justifiable excuse, he would 
not only lose the double time, but he wouldn't get 
the holiday pay either. 

On July | management announced that work would 
be scheduled on Independence Day. Phil B. already 
had some plans for the weekend, so without saying 
anything to the foreman, he stayed out. Naturally, 
he took if for granted he wouldn’t get any holiday pay. 
But he was surprised to discover that in addition to 
that loss, he got a two-day suspension. 

“To deliberately stay out when you were expected 
to work is a violation of company rules,” said the 
foreman. “The company has the right to discipline 
you for it.” 

Phil filed a grievance. When it came to arbitration 
the union argued that a man has a right to stay out 
on a holiday if he wants to, and the loss of pay was 
the only penalty that could be invoked. 


What Would YOU Do? 


THE AWARD: 

The arbitrator’s analysis of the contract 
showed that if a man stayed out on a holiday with 
a good excuse, he'd get holiday pay. If his excuse 
was not justifiable, he’d lose the pay. Since this pen- 
alty was written right into the contract, the company 
didn’t have the right to add to it. Phil was admittedly 
in the wrong in disregarding the scheduled work, but 
all the company could do was deprive him of holiday 
pay. The suspension was revoked. 

CAUTION: 

The awards in these cases are not an indi- 
cation of how other arbitrators might rule in other ap- 
parently similar cases. 
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February—Bought lower grade Later—Discoloration of finished parts apparent. 
ammonia at a bargain price... rejects more frequent, pickling necessary... 


Still tater—Oil! Pressure regulators clogged, Too late—Shut down metal treating 
catalyst poisoned, incomplete dissociation... line for repairs... 


Be trouble-free—use only 
Armour's 99.98% pure ammonia 
in your metal treating operation! 


Such consistent purity, dependable delivery service from 
163 stock points and 8 bulk stations—and a technical service 
that’s second to none—make Armour your one best source 
for trouble-free ammonia. For further information and a copy 
of the informative Dissociated Ammonia booklet, write us 
on your company letterhead. 


ARMOUR AMMONIA DIVISION 
1353 West 31st Street » Chicago 9, Illinois 
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Which Should You Ask For— 
Normalizing, Annealing, or Stress Relieving? 
By A. S. EVES 


Perfection Tool and Metal Heat Treating Co., Chicago, Illinois 

“Il asked for bread, and he gave me a stone!” 

That could well be the plaintive wail of a customer 
who has asked his heat treater to normalize some 
steel and then finds when it comes home that it is 
much too hard to machine. Maybe the next time 
he requests an anneal and then much to his surprise, 
instead of machining properly, the metal will tear! 

Now it would seem a simple matter to explain to 
this gentleman that the terms “normalize,” “anneal,” 
and “stress relieve” are not interchangeable even 
though a lot of folks seem to think so. The proc- 
esses are not all the same; their very names indicate 
something of the differences. 

However, all three processes do have some things 
in common. While their prime purposes differ, their 
benefits tend to overlap, and this perhaps accounts 
for much of the confusion and misuse of these terms. 
A closer look at what each process is best fitted for 
may do more for the reader than merely to earn the 
respect of his heat treater; it may also avoid future 
trouble and enable him to get more for his heat 
treating dollar. 

At the outset it is well to understand that these 
processes offer not just one but a variety of desirable 
results. Each has features that can be aimed at par- 
ticular shop problems. The right choice of treatment 
is always a help. Also it should be remembered that 
these, like all heat treating techniques, must be varied 
a little in time and temperature to suit the particular 
metals being treated. 

Comparisons 

Briefly, the main purpose of “normalizing” a metal 
is to bring it back to normal. That of “annealing,” 
of course, is to soften. The term “stress relieving” 
tells its own story. However, to compare all three, 
let us take a look at the temperatures and techniques 
that are used. 

Heating 

Normalizing is a form of treatment in which steel 
is heated to about 100°F. above the “critical range.” 
That is the very important stage where “austenite” 
—the stuff that makes hardening possible—is formed. 
Catalogs of steel manufacturers usually show the rec- 
ommended temperatures for normalizing each type. 

Annealing, however, (with one exception touched 
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on later) requires that the heating cease when it is 
at or near the critical. 

In stress relieving, although the temperatures used 
may vary from 212°F. (boiling water) to about 
1100°F., they are always kept well below the critical 
range. 

These three entirely different heat ranges for the 
three processes are important differences, but they are 
not the only ones; they also differ in manner and 
rate of cooling. 

Cooling 

In normalizing, after the material is heated through, 
it usually is removed from the furnace and allowed 
to cool in still air at ordinary room temperature. 

Annealing, on the other hand, is cooled more slow- 
ly, often at a specified rate and usually in the furnace. 
Relative cooling rates are as follows: 

Fast furnace cool 300°F. per hour 
Slow furnace cool 50°F. per hour 
Very slow cool 20°F. per hour 

In the case of stress relieving, however, it is not 
necessary to be concerned about the rate or manner 
of cooling, since the temperatures used are below 
the critical. 

But woe to the man who thinks of either normaliz- 
ing or annealing as a mere stress relieving operation. 
He may wind up with a far different condition in his 
tools or parts then he expected; or he may miss some 
very good bets. 

After all, its up to the customer to know the 
purpose and something of the method involved in 
any treatment he specifies. 


Purposes and Results 

Normalizing is intended to produce a very desirable 
homogeneous structure, which simply means it will 
then be uniform throughout. It is often done between 
the operations of forging steel and of annealing it, 
or after rolling, hot-forming, etc., to restore the grains 
to their proper size. The material will be all the 
tougher for this. Besides, normalizing also relieves 
stresses caused by such operations. Also it can help 
the hardener to turn out a more uniform hardening 
job. For many steels, normalizing serves the same 
purpose as preheating—indeed it sometimes proves 
even more effective. 

Unlike annealing, this operation is practically never 
done on pieces that have previously been hardened. 
Instead, where normalizing can be used to advantage, 
an annealing operation usually follows. However, note 
carefully! A steel that is air-cooled from a temperature 
above its critical is very likely to harden up some- 
what. That is, it will tend to self-harden. The degree 
of hardness will be in accord with its composition or 
make-up; but on cooling, it may prove to be too 
hard to cut. 

Contrariwise, normalizing may be just the right 
process for certain alloys because it leaves them 
harder than they originally were, higher in tensile 
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strength, and relatively free from internal stresses 
caused by any previous working. 

Steels that are designed especially for air-hardening 
(high speed, and high carbon high chrome types), 
are not good subjects for normalizing. As for forg- 
ings, while the stresses of normalizing are less severe 
than those of forging, immediately after a forging is 
normalized it should be given an anneal. (Remove 
any decarburized surface before doing either). 

Annealing 

Annealing takes several forms and accomplishes 
many things, but its primary purpose is to soften. 
Another feature is that it is often used on metals 
other than steel, such as brass. 

It can help toward easier machining, cold-working, 
forming, etc. Very frequently the metal used is so 
hard no such work could be done without it. Forged 
tools which are to be machined or ground must first 
be annealed, and some hardened tools have to be re- 
hardened. 

Annealing improves or restores ductility. It helps 
to refine the grain when it has been coarsened by 
some previous heating. And it aids in getting rid of 
residual strains due to rolling, forging, cold drawing, 
straightening, forming, etc. Also, it can alter the elec- 
tric, magnetic, or other physical properties of the 
metal, and it removes gases. 

All annealing involves the control of both heating 
and cooling. Non-uniform heating in this process can 
result in poor grain structure. Steels should be heated 
slowly and throughout their heaviest sections. 

Also, because the rate of cooling is much slower 
than air cooling, annealed pieces are much _ softer 
than the same steels when normalized. A “full anneal” 
after heating to the critical and furnace cooling gives 
the maximum softness and grain refinement. 

Earlier it was mentioned that there was an excep- 
tion to the rule that heating when done for annealing 


should not be allowed to exceed the critical tempera- 
ture of the metal. In “cycle annealing,” however, to 
produce a definite grain structure or to treat steels 
that are particularly sluggish, a sort of over-and-under 
the critical anneal is given; that is, they are put through 
a cycle of heats, back and forth, above and below the 
hardening range. 

Also “quick annealing” can be done by heating 
steel beyond the critical and then burying it in some 
dry material such as powered mica. This cooling is 
faster; however, the material is less uniform than when 
cooled in a furnace and it doesn’t give quite as good 
all-round results. 

Another method recognizes the fact that soft steel 
is not necessarily best for machining. It won't cut 
well if it is too soft and it may simply tear. Better 
for such steels is an annealing technique called “sphe- 
roidizing” which is a prolonged “soaking” of bars, 
forgings, castings, or tools at about 50°F. below the 
critical, approximately 1380 to 1480°F. The aim is 
to produce a globular microstructure in the steel, ex- 
cellent for cold forming, heat treating, milling, drilling 
and some turning operations. Steels that are above 
.90 in carbon are freer cutting after spheroidizing, 
and they develop their best properties if it is done 
before hardening. The process can be speeded some- 
what by oil quenching after a thorough soak at 1500 
to 1600°F. or air cooling from 1600 to 1650°F.; but 
this should be followed at once by annealing at 
1400°F. 

Special forms of annealing are also used in the 
wire industry. One is known as “process” annealing, 
and is done at 1020 to 1200°F. This industry also 
does what they call “patenting” at 800 to 1050°F. 
and which involves cooling in air or in a bath of 
molten lead or nitrides. 

(Continued on page 34) 
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MEASURING QUENCHING 
SPEED 
by 
Kk. A. Bender and H., J. Gilliland 
Process Development Section 
General Motors Corp. 
Detroit 

A basic requirement in the heat 
treatment of steel is the extraction 
of heat from the metal in such a 
way as to obtain the desired physi- 
cal properties. 

The problem of getting the right 
quenching rate to meet specifica- 
tions of the many steels used in in- 
dustry has plagued heat treaters 
for years. Recognizing the need for 
a method to compare accurately 
the heat extraction properties of 
numerous quenching media, the 
Process Development Section of 
General Motors Corp. devised the 
magnetic quench test. 

The test takes advantage of a 
property: metals lose their mag- 
netism when they are heated above 
a certain temperature (known as 
the Curie point), and regain it 
when cooled below this tempera- 
ture. Any magnetic material could 
be used; in the preliminary work, 
several steels were investigated. 

Pure nickel was chosen for re- 
peated testing because of its non- 
scaling characteristics and _ its 
resistance to cracking when re- 
peatedly heated and quenched. A 
spherical shape with a diameter 
of 7/8” and weighing about 50 
grams was selected for the test. 

The nickel ball was heated to 
1600°F. in either an air or con- 
trolled atmosphere furnace. After 
uniformity of heat was attained, it 
was quenched in a magnetic field 
surrounding the quench sample 
under test. The time required for 
the ball to cool from 1600°F. to 
the Curie point of nickel (at which 
instant it is attracted by the mag- 
net) is a measure of the heat ex- 
traction power of the quenchant. 

(The Curie point of pure nickel 
is 670°F. It is below the nose of 
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the S curve in the isothermal trans- 
formation for most steels). 

To evaluate the method, six pre- 
mium oils, two straight mineral 
oils, and straight mineral oils with 
special proprietary additives were 
used as samples. The oils were 
evaluated by measuring the time 
required for the standard nickel 
ball to regain its magnetism. This 
gave a direct comparison of quen- 
ching rates: the faster the oil, the 
shorter the time required for the 
nickel to regain its magnetism. 

Results are given in the follow- 
ing table: 
TEST OIL QUENCH RATE 

(Seconds) 
Group A 

Oil E 9.8 

Oil A 10.0 

Oil C 10.2 
Group B 

Oil B 11. 

Oil F 12. 

Oil D 14.4 
Group C 

Oil S-7 17.8 

Oil S-9 19.6 


The premium oils are identified 


by symbols, A through F; the 
straight mineral oils by their desig- 
nations, S-7 and S-9. 

The results were established by 
several hundred repetitive tests in 
still oil (200 cc) at room tempera- 
ture. Relative quenching speeds 
were substantiated by agitation up 
to 300 feet per minute and under 
heat at 130°F. 

The test was also used to study 
the effect of proprietary additives 
in straight mineral oil. The influence 
of varying percentages of a single 
additive on the quenching power of 
S-9 oil was studied. Additions in 
excess of 8.1 per cent of the pro- 
prietary compound did not in- 
crease the quench speed of the oil, 
except when a second compound 
was introduced. But the ultimate 
quenching speed did not equal that 
of the best premium oils. 


(At the time of these tests, ex- 
periments were also made with a 
40-gram nickel sphere and 180 cc 
of quenching oil. The conclusion: 
In comparing oils, results are rela- 
tive so long as the nickel ball and 
oil sample remain constant). 

Because of the importance of 
correlating test results with shop 
practice, a series of transverse 
hardness tests were made on SAE 
1046 steel quenched in various 
oil samples. The test bars were 
7/8” in diameter, 3” long, and had 
two surfaces 180 degrees apart. 
They were ground flat before heat 
treatment to get accurate surface 
hardness measurements. 

The test pieces were austenitized 
at 1500°F. in an electric furnace 
having an atmosphere of endother- 
mic gas. Quenching was done in 2 
liters of still and agitated oil, with 
an oil velocity of about 120 feet 
per minute. 

Each bar was sectioned, and 
transverse hardness checks were 
made. The correlation between the 
magnetic test and the transverse 
hardness tests was excellent. 

The magnetic quench test was 
also compared with two commer- 
cial test procedures used in indus- 
try. After exhaustive study, the 
conclusions involving the competi- 
tive processes were that the results 
did not coincide with transverse 
hardness tests; they were not re- 
producible; and one competitive 
test was difficult to perform, re- 
quiring two operators. 

The original equipment for the 
magnetic quench test consisted of 
a horseshoe magnet, a 250 cc bea- 
ker, a stop watch, and a hanger 
supported across a rod. An elec- 
trical device was later developed to 
simplify the method and eliminate 
human error in repeated testing. 
(This apparatus was demonstrated 
by E. F. Houghton & Co. at the 
Metal Show in Chicago). 

(Continued on page 20) 
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now match the 

former production of two men and two furnaces in this 
plant. Added to this gain are two others: greater ver- 
satility in processing, and finished work of uniformly 
high quality. The latter is especially important to this 
manufacturer of manicuring implements, because he 
offers a lifetime guarantee on many of his products. 

The “hero” of this story is the Surface Allcase® fur- 
nace, which is used for hardening, carbonitriding, 
carburizing, and annealing. Controlled atmosphere is 
supplied by a Surface MRX® gas generator. Work 
handling and atmosphere control can be completely au- 
tomatic, if you wish. Why don’t you find out about 
this profitable furnace now? 

Write for Bulletins SC-163 and SC-174. 

Surface Combustion Corporation, 2381 Dorr St., 
Toledo 1, Ohio. In Canada: Surface Industrial Furnaces, 
Ltd., Toronto, Ontario. 


JANUARY-FEBRUARY 1958 








ABSTRACTS 
(Continued from page 18) 

A portable device (consisting of 
a single coil, a balanced bridge net- 
work, an amplifier, and an elec- 
tric timer) is now being tested for 
use in production quenching sys- 
tems. 

The system is not limited to 
quench tests of oils. It may be used 
to evaluate the extraction rates of 
heat from gases and salts, to study 
the inhibiting effects of sludge 
buildup, to examine the effects of 
surface condition of heat treated 
parts on quenching, and to evalu- 
ate the inhibiting effect of salts 
adhering to the piece during 
quenching. 

Source—STEEL, December 30, 1957 


ELECTRIC FURNACES FOR 
CARBURISING AND HEAT 
TREATMENT 
Review of Modern Practice 
in Germany 


Source—Metal Treatment and Drop 
Forging 


Changes in heat-treatment prac- 


tice in the last few years have been 
due on the one hand to the de- 
velopment of gas generation plants 
and furnaces with controlled at- 
mospheres and, on the other hand, 
to the widespread introduction of 


continuous furnaces, especially 
those with automatic control. It is 
nowadays possible by the use of 
a suitable gas to obtain any de- 
sired atmosphere, be it for limiting 
decarburisation, for enhancing car- 
burisation, for decarburisation, for 
straight hardening, white annealing 
or for annealing in a reducing at- 
mosphere. The development of 
plants for the generation of parti- 
cular furnace atmospheres led na- 
turally to the development of fur- 
naces suitable for their use. 


Carburising and Carbo-Nitriding 
Processes 


For the carburisation of case 
hardening steel the gaseous carbu- 
rising process, which has long been 
established in America, has been 
widely adapted, employing natural 
gases, town’s gas or liquid hydro- 
carbons. The most widely employed 
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furnace in Germany today is the 
shaft furnace (pit furnace or retort 
furnace) with gas circulation ac- 
cording to a system developed by 
Brown-Boveri known as ‘BBC- 
Grunewald.’ In this type of furnace 
a number of different carburising 
operations may be carried out. 

Large hardening _ installations, 
with several furnaces which may 
be used for other operations be- 
sides carburising, such as white 
annealing or scale-free hardening 
under controlled atmosphere, will 
make use of a carburising gas gen- 
erated in a special unit from light- 
ing gas, propane, or producer gas. 
The generator gas will have a CO- 
content of 12-30% according to 
requirements and the manner in 
which the generator is operated. 
The employment of a special car- 
burising gas has the advantage that 
the control of the case depth is 
simpler and easier to observe. 
Hardening plants with few furnaces 
and with no specially large fur- 
naces and working to case depths 
of under 1.5 mm., and which do 
not require protective atmospheres 
for any other purposes, can dis- 
pense with a special gas-generating 
unit and can make do with a fur- 
nace atmosphere formed from a 
mixture of propane, ammonia and 
air. The gas requirements may be 
met from a battery of bottles. 


‘Homocarb’ Method 

A third carburising process is the 
‘Homocarb’ method which has been 
introduced from America, in which 
the carburising agent is a liquid 
hydrocarbon (a benzol-alcohol mix™ 
ture) which is introduced dropwise 
into the furnace and_volatilised. 
The same type of pit furnace is 
equally suitable for this method of 
hardening, but may become un- 
economic when applied to the larger 
type of furnace. 

Pit furnaces of this type used 
for both carburising and _ carbo- 
nitriding are well insulated by be- 
ing set into the floor and are heated 
by electrical elements. According to 
the size of the furnace, the heating 
is carried out by a number of con- 
secutive groups of elements which 
are automatically regulated. The 


cover of the carburising chamber 
can be lifted either by a crane hook 
or by means of an _ oil-hydraulic 
mechanism and swung aside. The 
gas-circulating mechanism is_ in- 
corporated in the cover, including 
a water-cooled heat-resisting duct 
and fan which ensures an even Cir- 
culation of carburising gas through- 
out the chamber. The pressure in- 
side the carburising chamber is 
maintained at about 250 mm. w.g. 
to prevent ingress of air and to 
force the gas into all corners and 
crevices of the charge. The pit cov- 
er is secured against the carburising 
chamber by means of a gas-tight 
rubber seal. In cases where the 
furnace charge is not to be hard- 
ened directly after carburisation but 
is to be cooled more or less slowly 
in the pit, then the sealed chamber 
can be lifted from the furnace by 
the crane and put into a cooling 
pit which is connected either to a 
central air-circulating system or di- 
rectly to its own fan. The carburised 
items inside the chamber remain 
during the cooling period 3 to 6 h. 
or more, under pressure of the car- 
burising gas. 

The furnace charge may be ar- 
ranged in the chamber in a number 
of ways. It may either be built up 
in a series of layers from the bot- 
tom or be suspended on a series 
of supports hanging from the top. 
A typical cluster of small items will 
have an outside diameter of about 
750 mm. and a height of about 
900 mm. and will contain between 
400 and 600 kg. weight of machine 
parts. According to size and shape, 
between two and eight layers of 
charge may be built up in this way. 

The introduction of this form of 
pit furnace into the hardening 
shop has brought about consider- 
able economies in carburising time, 
carburising agents, power consump- 
tion and labour costs. The actual 
cost of gaseous carburising will 
vary considerably according to fur- 
nace size, charge weight and 
depth of case. In general for a case 
depth of Imm. the cost is from 33 
to 50% less than the cost of carry- 


(Continued on page 38) 
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LINDBERG STEEL TREATING COMPANY 
Melrose Park, Illinois 


For machine shop tolerances — 


Lindberg uses Cities Service Quenching Oil 


Lindberg’s Lab stringently tests 
treated metals. Dimensional changes 
from poor quenching oil would quick- 
ly show up here. But Cities Service 
Quenching Oil cools metal with no 
significant dimensional change. 


Some of Lindberg’s Furnaces. Here, 
they heat-treat all kinds of steel 
products . . . bolts, washers, gear 
blanks, saw blade segments, etc. 
Steel for bars of Illinois State Peni- 
tentiary was one of their first jobs. 
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At Lindberg Steel Treating Company a routine order 
might include a dozen shafts, stamping and forming dies, 
jigs and fixtures and even production parts. But though 
the products might differ, most would carry the same 
stipulation—heat treat with very low dimensional change. 

To some heat treating operations this might present a 
problem, but not to Lindberg. By the use of Cities Service 
Quenching Oil, they’re able to cool their steel with no 
significant changes in dimension. 

“In addition,” say Lindberg metallurgists, “we like 
Cities Service Quenching Oil because it has high flash 
point, consistent viscosity, excellent oxidation resistance. 
and a stable cooling rate.” 

Anyone looking for a better quenching oil would do well 
to try this superior Cities Service oil. For further infor- 
mation, talk with your local Cities Service Lubrication 
Engineer. Or write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 


CITIES ) SERVICE 


QUALITY PETROLEUM PRODUCTS 





THE APPRENTICE CORNER 


SURFACE HARDENING 
PRACTICES 


Part IV 


By E. J. PAVESIC, 
Director of Research 
Lindberg Steel Treating Company 
Melrose Park, Illinois 





Editor’s Note: This is the conclu- 
sion of the article and is a defini- 
tion of terms used in the three 
preceding parts. 








Glossary of Terms 


Austenitizing — Forming austenite 
by heating a ferrous alloy into 
the transformation range (partial 
austenitizing) or above the trans- 
formation range (complete aus- 
tenitizing). 

Blank carburizing — Simulating the 
carburizing operation without in- 
troducing carbon. This is usually 
accomplished by using an inert 
material in place of the carburiz- 
ing agent, or by applying a suita- 
ble protective coating to the fer. 
rous alloy. 

Blank nitriding—Simulating the ni- 
triding operation without intro- 
ducing nitrogen. This is usually 
accomplished by using an inert 
material in place of the nitriding 
agent, or by applying a suitable 
protective coating to the ferrous 
alloy. 

Carbonitriding—Introducing carbon 
and nitrogen into ferrous alloy 
by holding above ACI in an at- 
mosphere that contains suitable 
gases such as hydrocarbons, car- 
bon monoxide, and ammonia. 
The carbonitrided alloy is usually 
quench hardened. 

Carburizing — Introducing carbon 
into a solid ferrous alloy by hold- 
ing above ACI in contact with 
a suitable carbonaceous material. 
The carburizing alloy is usually 
quench hardened. 


Case—lIn a ferrous alloy, the outer 
portion that has been made hard- 
er than the inner portion or core 
by case hardening. 

Case hardening—Hardening a fer- 
rous alloy so that the outer por- 
tion or case is made substantially 
harder than the inner portion or 
core. Typical processes used for 
case hardening are carburizing, 
cyaniding, carbonitriding, nitrid- 
ing, induction hardening, and 
flame hardening. 

Cementation—The introduction of 
one or more elements into the 
outer portion of a metal object 
by means of diffusion at high 
temperature. 

Core—lIn a ferrous alloy, the inner 
portion that is softer than the 
outer portion or case. 

Cyaniding—Introducing carbon and 
nitrogen into a solid ferrous al- 
loy by holding above AC1 in con- 
tact with molten cyanide of suit- 
able composition. The cyanided 
alloy is usually quench hardened. 

Decarburization—The loss of car- 
bon from the surface of a ferrous 
alloy as a result of heating in a 
medium that reacts with the 
carbon. 

Differential heating—Heating that 
produces a temperature distribu- 
tion within an object in such a 
way that, after cooling, various 
parts have different properties 
as desired. 

Direct quenching—Quenching car- 
burized parts directly from the 
carburizing operation. 

Drawing—A misnomer for temper- 
ing. 

Flame annealing — Annealing in 
which the heat is applied directly 
by a flame. 

Flame hardening—Quench harden- 
ing in which the heat is applied 
directly by a flame. 

Fog quenching — Quenching in a 
fine vapor or mist. 

Gas cyaniding — A misnomer for 
carbonitriding. 


Hardening—Increasing the hard- 

ness by suitable treatment, usual- 
ly involving heating and cooling. 
When applicable, the following 
more specific terms should be 
used: 
Age hardening, case hardening, 
flame hardening, induction hard- 
ening, precipitation hardening 
and quench hardening. 

Heat treatment—Heating and cool- 
ing a solid metal or alloy in such 
a way as to obtain desired con- 
ditions or properties. Heating for 
the sole purpose of hot working 
is excluded from the meaning of 
this definition. 

Hot quenching — Quenching in a 
medium at an elevated tempera- 
ture. 

Induction hardening—Quench hard- 
ening in which the heat is gener- 
ated by electrical induction. 

Induction heating—Heating by elec- 
trical induction. 

Interrupted quenching—Quenching 
in which the metal object being 
quenched is removed from the 
quenching medium while the ob- 
ject is at a temperature substan- 
tially higher than that of the 
quenching medium. See also 
“time quenching”. 

Martemperinge—Quenching an aus- 
tenitized ferrous alloy in a medi- 
um at a temperature in the upper 
part of the martensite range, or 
slightly above that range, and 
holding in the medium until the 
temperature throughout the alloy 
is substantially uniform. The al- 
loy is then allowed to cool in 
air through the martensite range. 

Nitriding—Introducing nitrogen in- 
to a solid ferrous alloy by hold- 
ing at a suitable temperature 
(below ACi for ferritic steels) 
in contact with a _ nitrogenous 
material, usually ammonia or 
molten cyanide of appropriate 
composition. Quenching is not 
required to produce a hard case. 
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Preheating—Heating before some 
further thermal or mechanical 
treatment. For tool steel, heating 
to an intermediate temperature 
immediately before final austeni- 
tizing. For some non-ferrous al- 
loys, heating in order to homo- 
genize the structure before work- 
ing. 

Psendocarburizing—See “blank car- 
burizing”. 

Psendonitriding—See “blank nitrid- 
ing”. 

Quench hardening—Hardening a 
ferrous alloy by austenitizing and 
then cooling rapidly enough so 
that some or all of the austenite 
transforms to martensite. The 
austenitizing temperature for hy- 
poeutectoid steels is usually 
above AC3 and for hyperentec- 
toid steels is usually between 
ACI and AC cm. 

Quenching—Rapid cooling. When 
applicable, the following more 
specific terms should be used: 
Direct quenching, fog quenching, 
hot quenching, interrupted 
quenching, selective quenching, 
spray quenching and time 
quenching. 

Selective heating — Heating only 
certain portions of an object so 
that they have the desired pro- 
perties after cooling. 

Selecting quenching — Quenching 
only certain portions of an ob- 
ject. 

Spray quenching—Quenching in a 
spray of liquid. 

Tempering—Reheating a quench- 
hardened or normalized ferrous 
alloy to a temperature below the 
transformation range and then 
cooling at any desired rate. 

Time quenching — Interrupted 
quenching in which the duration 
of holding in the quenching medi- 
um is controlled. 

These definitions were prepared 
by the joint Committee on Defini- 
tions of Terms Relating to Heat- 
Treatment appointed by the Ameri- 
can Society for Testing Materials, 
the American Society for Metals, 
the American Foundrymen’s Asso- 
ciation, and the Society of Automo- 
tive Engineers. Last revision, June 
1955. e @ @ 
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for ALL INDUSTRIAL USES — 


¢ Dipping 

e De-greasing 

e Pickling 

e Plating 

e Anodizing 

e Heat-Treating 
e Bulk Handling 
e Storage 
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SERVING INDUSTRY 
FOR 76 YEARS 
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must be more 
than skin deep! 


Cincinnati Sub-Zero 
insures maximum 
stability of metals . . . 
even at supersonic speeds! 


Speeds of thousands of miles per hour . . . murderous split-second 
temperature and altitude changes . . . today’s aircraft, rockets and 
missiles survive an almost unbelievable assault in the vital race for 
preparedness. 

Whether or not your products are involved in this “race”, Cincinnati 
Sub-Zero production chilling or environmental test units can help 
them survive . . . produce completely stabilized steels that retain high- 
impact hardness and dimensional stability under toughest conditions. 
Write us for Catalog and outline your needs for a no-obligation recom- 
mendation on a custom-designed unit. 


CINCINNATI SUB-ZERO PRODUCTS 


General Offices ond Plont: 3930 F8 READING ROAD, CINCINNATI 29, OHIO 
Member? Environmental Equipment Institute 
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«.+I ALWAYS THOUGHT YOU WERE SOLE 


OWNER OF YOUR DISTRIBUTING 
BUSINESS, ED. 





+s AND HERE'S THE PARTNER I SPOKE 
OF ... BARRETT BRAND CYLINDER 


AMMONIA. ; 


WHAT'S SO SPECIAL 
ABOUT IT? : 


Order from your local 


COLORADO 
Denver: Mine & Smelter 
Supply Co, 3800 Race St. 
P. O, Box 9041 


CONNECTICUT 
W. Hartford; The Christian 
Petersen & Son Co 
26 Brook St., P. O. Box 247 
FLORIDA 
Jacksonville: D. W 
i) Be y St 
Box 1846 
Columbia Chemical & 
Supply Co., 7430 N.E 
ith Ct. P.O, Box 967 
Tampa: Food Equipment & 
Supply Co,, 1809 2nd Ave 
PrP. O, Box 422 
GEORGIA 
Macon: The 


cal Co., Ine 
P. 0 


ILLINOIS 
Centralia: Kem-I-Kal Engi- 
neering Laboratories, Ine,, 
Pearcy & Broadway 
ro; Westland Engineer 
g Supply Co 
33° W. Jackson Blvd 
INDIANA 
South Bend: Mid-Continent 


Chemicals, tne, 
Main St 


Anderson 


Anderson Chemi 
1H20 Waterville 
Sox 1424 


2217 So 
OWA 
Burlington: MeKesson & 
Robbins, Ine., West Central 
District OF. 100 N. dth St. 
P.O. Box 591 
Cedar Rapids: MeKesson & 





“IT'S THE PURITY, TOM. AT THE NITROGEN 
DIVISION PLANT THEY TEST EACH CYLINDER 
FOR PURITY, AND EACH VALVE FOR TROUBLE- 








FREE OPERATION." 
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Ottumwa; J. W. Edgerly & 
Co., 120 W. Main St. 

Sioux City: MeKesson & 
Robbins, Ine., Sioux City 
Div,, 808 Pearl St 


KANSAS 
Wichita: Reid Supply Co, 


306 W. 2nd St, 


KENTUCKY 
Henderson: P. B, & 8S. Chemi 
eal Co,, 1100 N, Adams St 

Louisville: Griffin Chemical 
Co., 528 Franklin St 


LOUISIANA 
New Orleans: Sam Reisfeld & 
Son, 649 South Galvez St 
Shreveport : Thompson- Hayward 
Chemical Co,, 219 Beech St 


MAINE 
Portland: Aeme Engineering 
Co., 46 Market St 


MARYLAND 
Baltimore 
Corp., 920 8 


MASSACHUSETTS 
Attleboro: Reynolds & Mark 
man, Ine., 88 Union St 
Springfield: The Chemical 
Corp., 54 Waltham Ave 
West Springtield: Barker 
Chemical Co,, 101 Circuit 
Ave, P.O, Box 175 
Worcester: Brewer & Co., Tne 
Ind, Chem, Div., 
15 Arctic St 
MICHIGAN 
Detroit; Eaton Chemical & 
Dyestul? Co. 
1490 Franklin 


Leidy Chemicals 
Eutaw St 


40 Rector Street, New York 6, N. Y. 


Az 


MINNESOTA 


St. Paul: Lyon Chemicals, Ine, 
2805 Hampden Ave, 


MISSOURI 

Kansas City: 
Chemical Co., 
HO7-517 N, Montgall Ave 

St. Louis: Nitrogen Div, 
Allied Chemical & Dye 
Corp., 4528 South Broadway 

St. Louis: MeKesson & 
Robbins, Ine,, Chemical 
Div., 904 Landreth Bldg, 
B20 N, 4th St 

St. Louis: G. 8. Robins & Co. 
126 Chouteau Ave, 


Abner Hood 


NEBRASKA 
Omaha: MeKesson & Robbins, 
Inc., Omaha Diy, 
902 Farnam St 


NEW JERSEY 

Edgewater: Nitrogen Div 
Allicd Chemical & Dye 
Corp., 1 River Road 

Paterson: Lotte Chemical Corp 
109 Sth Ave. 

Paterson: Seaboard Industries 
195 Keen St 

Paterson: Wollen Chemical & 
Supply Co., 126 6th Ave 
Pr. O. Rex 1659 


NEW YORK 
Albany: Albany Laboratories, 
Inc,, 67 Howard St 
Bklyn: Tex-Ite Products Corp 
555 Park Ave 





... AND I'VE BUILT IT INTO A NICE BUSINESS --- 

YOU SEE, I'M A £0CAL DISTRIBUTOR AND SO IM 

ABLE TO OFFER MY CUSTOMERS DEPENDABLE 
DELIVERY AND PERSONAL SERVICE ... 


SO YOU SEE, TOM---I SUPPLY THE 
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East Syracuse: Gleason 
Materials & Equipment Co., 
Inc., 180 Headson Drive 

New York: Nitrogen Div 
Allied Chemical & Dye 
Corp., 40 Reetor St 

New York: N. H 
Inc., 168 BE. Olst 

New York: BE. M, Sergeant 
Pulp & Chemical Co. 
7 Dey St 


Heyman, 


Poughkeepsie: Duso Chemical 
(o., Ine,, Fulton & Fairview 
St. P.O, Box 665 

Rochester: Wm. B. Duffy 


Carting Co,, 62 Sero St 


NORTH CAROLINA 
American Cyanamid 
33 Wilkinson Blvd, 
Charlotte: Acme Soap & 

Chemical Co. 

P.O, Box 11264 

Vineville Road 


Charlotte 


OHIO 
Cleveland: Harshaw Chemical 
Co. 145 EB. oth St 
Cincinnati: Merchants 
Chemical Co, Tne 
2 Spring Grove Ave 
Toledo: Ohio Inland Chemical 
& Solvent Corp, 
1775 Dorr St 


OKLAHOMA 
Okla, City 
Sales Co., 2 
Pr. O. Box 5141 
Tulsa: Vaughn Chemical Co 
1102 &. Srd St. 


Rex Engineering & 
5 NAW, 10th St 


First in Ammonia Since 1890 
HOPEWELL, VA.* IRONTON, OHIO « ORANGE, TEX. » OMAHA. NEB. 


SERVICE ... BARRETT AMMONIA 


SUPPLIES THE PURITY, 
TOGETHER WE'RE ABLE 
TO OFFER YOU BETTER 
AMMONIA SERVICE! 


BARRETT? Brand Ammonia Distributor 


PENNSYLVANIA 

Altoona: Western Pennsylvania 
Chem, Co., Tne,, 4125-41 
6th Ave, P.O, Box 703 

Avoca: Lunox Chemical Works, 
Inc,, Box 7 

Pittsburgh: Thomas Knoch 
244 Bascom St. 


RHODE ISLAND 
Providence: T. H 
12 Gano St 

TENNESSEE 
Memphis: The Lilly Co, 
166 Union Ave 
TEXAS 
T & T Supply Company, Inc 
1380 Kast Third Street 
Big Spring, Texas 
Dallas: Chas, HL, Platter & Co, 
Texas Bank Bldg 
P, O, Box 5008 
El Paso: George 8S. Thompst 
Co., Inc., 611-615 N 
Campbell St 
Houston: Leatherwood Supply 
2005 McKinney 
San Antonio: Ryan Brokerage 
©o., Transit Tower 
VIRGINIA 
Richmond: Phipps & Bird, Ine, 
3038 S. 6th St 
WEST VIRGINIA 
Charleston: B. Preiser Co., 
Inc., P.O. Boy 6118 
WISCONSIN 
Cottage Grove: North Central 
Chemicals, Lne 
Pr. 0, Box 309 
Madison, Wisconsin 
Green Bay: Wisconsin 
Refrigeration Supply Co. 
Vv Ave. 
Milwaukee: Benlo Chemicals 
1907-25 S. SHh St 


Baylis Co 
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NEGLIGIBLE 


DISTORTION EASY 
SELECTIVE 


. . « Finish grinding can 
FAR FASTER, often be done before HEATING 


MORE UNIFORM heat treating. . « « Just immerse the 
HEATING portion of the work 


. . . for speedier pro- you want to 
duction and better heat treat. 
quality control. 


/ MORE 


PRODUCTION 
NO | 
ATMOSPHERE 
PROBLEMS 


. . NO oxidation, scale 
or decarb. 


... in less space, with 
unskilled labor. 


: 
“ 


GREATER 
VERSATILITY 


. . « Different operations 
such as carburizing and 
brazing or martempering 
can be combined in one 
heating of the work. 





HOW TO GET THE MOST OUT OF 
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Far more than producing the largest selection of salt bath types, shapes 
and sizes, Ajax is geared to help you gain every ounce of the tremendous 
advantages possible through their use! . . . 


Pioneers in Practical advice on the handiest, most economical furnace sizes; methods 
of handling work; fitting heat treating in with other operations; cost-cutting 
heat treating shortcuts; combining heating operations where feasible; fix- 
turing work for greater efficiency; use of proper salts; mechanizing heating 
operations . . . all these and many more come “with the package” when 
bath furnace you specify Ajax Salt Bath equipment. 

Such service is made possible by Ajax’ unparalleled experience in apply- 
ing salt baths to an exceptionally wide variety of uses throughout the world 

. and it costs you not a cent extra! 


modern salt 


design and 


use 


AJAX ELECTRIC COMPANY 


940 Frankford Avenue 
Philadelphia 23, Pa. 





Associotes: Ajax Engineering Corp. Ajox Electrothermic Corp. 


[oa Ms + @ © 6 FE 


SALT BATH FURNACES 


Externally heated. Electric and gas fired types 
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...which ONLY the 
Commercial Heat Treater 
can provide 


Today's modern commercial heat treating plant might 
well be described as a “department store” for metal 
treating services. For under one roof are offered you 
not only the full range of heat treating equipment for 
all types of processes... but. . . of still greater impor- 
tance, the manpower skills of the management and 
technicians of those supervising and performing your 


jobs. Service is their keynote. 


Whatever your needs . . . whenever you need it... 


CONSULT YOUR 
COMMERCIAL HEAT TREATER! 





THERE’S A HEAT TREATING SPECIALIST NEAR YOUR PLANT 


Certified Steel Treating Co. 

2454 E. 58th St., Los Angeles 58 
Hollywood Heat Treating Co. 

6902 Santa Monica Blvd., Los Angeles 38 
Lindberg Steel Treating Co. 

2910 S. Sunol Drive, Los Angeles 23 
Cook Induction Heating Co. 

4925 East Slauson Ave., Maywood 


Commercial Metal Treating, Inc. 

89 Island Brook Ave., Bridgeport 6 
Stanley P. Rockwell Co. 

296 Homestead Ave., Hartford 12 


Senecca Heat Treating Co. 
124 S. Batavia Ave., Batavia 
Accurate Steel Treating Co. 

2226 W. Hubbard St., Chicago 12 
Allied Metal Treating Corp. of Mlinois 
333 N. California Ave., Chicago 12 

Dura-Hard Steel Treating Co. 
2112 W. Rice Street, Chicago 22 
Pearson Industrial Steel Treating Co. 
5757 W. Ogden Ave., Chicago 50 
Perfection Tool & Metal Heat Treating Co. 

1756 West Hubbard St., Chicago 22 
Fred A. Snow Co. 

1942 West Kinzie St., Chicago 22 
American Steel Treating Co. 

P. O. Box 225, Crystal Lake 
Eklund Metal Treating, Inc. 

721 Beacon St., Loves Park 
Lindberg Steel Treating Co. 

1975 N. Ruby St., Melrose Park 
Ipsenlab of Rockford, Inc. 

2125 Kishwaukee Street, Rockford 
O. T. Muehlemeyer Heat Treating Co. 

1531 Preston St., Rockford 
Cc. U. Scott & Son, Inc. 

1510 First Ave., Rock Island 


Quality Steel Treating Company 
1630 Locust Street, Anderson 


Kinetics Corporation 

2 Churchill Road, Hingham 
New England Metallurgical Corp. 

475 Dorchester Ave., South Boston 27 
Porter Forge & Furnace, Inc. 

74 Foley St., Somerville 43 
Greenman Steel Treating Co. 

284 Grove St., Worcester 5 


Anderson Steel Treating Co. 

1033 Mt. Elliot Ave., Detroit 7 
Bosworth Steel Treating Co. 

18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Standard Steel Treating Co. 

3467 Lovett Avenue, Detroit 10 
Vincent Steel Process Co. 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E.. Grand Rapids 8 
Lincoln Heat Treat, Inc. 

21235 John R, Hazel Park 
Metallurgical Processing Company 

2703 Bast Nine Mile Road, Hazel Park 
Royal Oak Heat Treat, Inc, 

21419 Dequindre, Hazel Park 
American Metal Processing Co. 

12000 East Nine Mile Road, Van Dyke 


Metallurgical, Inc. 
$00 East Hennepin, Minneapolis 14 


Metallurgical, Inc. 

1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 

650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 


Ace Metal Treating Corp. 

611 Grove St., Elizabeth 2 
American Metal Treatment Co. 

Highway 25 & LaFayette St., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. & Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 

107 Vesey St., Newark 5 
Temperature Processing Co., Inc. 

228 River Road, North Arlington 


Owego Heat Treat., Inc. 
Rural Route 1, Apalachin 
Fred Heinzelman & Sons 
138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 
391 Pearl St., New York 38 
Lindberg Steel Treating Co. 
620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 
962 Main Street, E, Rochester 5 
Syracuse Heat Treating Corp. 
1223 Burnet Ave., Syracuse 3 
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Queen City Steel Treating Co. 

2980 Spring Grove Ave., Cincinnati 11 
Ferrotherm Co. 

1861 E. 65th St. Cleveland 3 
Lakeside Steel Improvement Co. 

5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 

1273 East 55th Street, Cleveland 3 
Reliable Metallurgical Service, Inc. 

3827 Lakeside Ave., Cleveland 14 
Winton Heat Treating Co. 

20003 Lake Road, Cleveland 16 
Dayton Forging & Heat Treating Co. 

2323 East First St., Dayton 3 
Ohio Heat Treating Co. 

1100 East Third St., Dayton 2 


Robert Wooler 

Limekiln Pike, Dresher 
J. W. Rex Co. 

834 West 3rd St., 
Drever Company 

220 West Cambria St., Philadelphia 33 
Lorenz & Son 

1351 N. Front St., 
Metlab Company 

1000 E. Mermaid Lane, Philadelphia 18 
Wiedemann Machine Co. 

4272 Wissahickon Ave., Philadelphia 32 
Pittsburgh Commercial Heat Treating Co. 
49th St., and A.V.RR., Pittsburgh 1 
Pittsburgh Metal Co., Inc. 
1850 Chapman Street, Pittsburgh 15 


Lansdale 


Philadelphia 22 


Dominy Heat Treating Corp. 

P. O. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 

P. O. Box 1686, Fort Worth 1 
United Heat Treating Company 

2005 Montgomery Street, Fort Worth 7 
Cook Heat Treating Co., of Texas 

6233 Navigation Boulevard, Houston 11 
Lone Star Heat Treating Corp. 

5212 Clinton Dr., Houston 20 


Allied Metal Treating Corp. 

830 S. 5th St., P.O. Box 612, Milwaukee 1 
Metal Treating, Inc. 

720 South 16th St., Milwaukee 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 

809 West National Ave., Milwaukee 4 
Wisconsin Steel Treating & Blasting 

1114 South 4lst Street, Milwaukee 15 
Harris Metals Treating Co. 

4100 Douglas Ave., Racine 


Ipsenlab of Canada Limited 
27 Bermondsey Road, Toronto 16, Ont. 


STITUTE 





Mr. R. V, White 


A large Mid-Western automotive transmission manufacturer 
was experiencing a costly problem: Spotty hardness in the 
machining of gears was causing reruns, rejects and scrap. 
On a routine call, R. V. White, Sinclair Industrial Representa- 
tive, was asked to help. 
Mr. White reports: “The surface hardness requirements were 58-60 Rc, and 
were running only from 55-59 Rc. Based on previous experience, I recom- 
mended tests with Sinclair QUENCHOL® 524, 


EXCEEDED EXPECTATIONS Mr. White continues: “QUENCHOL 524 increased 
the surface hardness to 60-62. Moreover, core hardness was increased from a 
minimum of 26 Rc to 30 Re. 


“The company changed immediately to Sinclair QUENCHOL in several small 
quenching units, and is presently preparing two 2000-gallon continuous units 
which will be filled with QUENCHOL 524.” 


If you have a problem with cutting oils and coolants, it will pay you 
to look into the advantages of Sinclair QUENCHOL 524, Contact 
your local Sinclair Representative, or write to Sinclair Refining 
Company, Technical Service Division, 600 Fifth Avenue, 

New York 20, N. Y. There’s no obligation. 


Dino, the Sinclair Dinosaur, says: 


“Contact your Sinclair 
Representative now.” 
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REPORT ON COMMERCIAL 
HEAT TREATING 


The year 1957 saw further ex- 
pansion and improvements in plants 
and equipment in the field of com- 
mercial heat treating. 

Through the years the commer- 
cial heat treater has been a leader 
in the development of new and im- 
proved methods for heat treating 
metals, and the modern commer- 
cial heat treating plant of today 
boasts the finest and most up-to- 
date equipment. Never in its his- 
tory has the industry been in such 
an excellent position to meet the 
ever - increasing demands placed 
upon it. 

There have been substantial in- 
creases recently in the volume of 
nitriding and in the demand for 
induction heating of large members. 
It is significant that both processes 
reduce distortion with improved 
surface fatigue properties. Nitrid- 
ing and induction facilities have 
been added in commercial plants 
including two and three station 
motor generator sets with large 
scanning equipment. 

Considerable attention is being 
directed to methods for reducing 
time and cost of carburizing. Higher 
temperature carburizing (1700°F.) 
is being evaluated. High frequency 
induction heating in the presence of 
carburizing gases for shallow case 
depth is being explored. Controlled 
carbon concentration plus carbon 
restoration is becoming routine in 
most commercial heat treating 
plants. 

K. U. Jenks, President 
Metal Treating Institute 


MEMBER ADDRESSES ASM 

Recently Mr. Horace C. Knerr, 
President of Metlab Company, 
Philadelphia, Pennsylvania, and a 
Past President of the MTI, was 
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the featured speaker before the 
dinner meeting of the Poria, IIl- 
inois, Chapter of the American 
Society for Metals. The subject of 
his lecture was “Metallurgical and 
Production Aspects of Nitriding.” 
CHIEF METALLURGIST 

Lucas S. Miel, President of Com- 
mercial Steel Treating Corporation, 
Detroit, has announced the appoint- 
ment of Michael Soviak as Chief 
Metallurgist in charge of the com- 
pany’s metallurgical control pro- 
grams. 

Soviak, who has served as assis- 
tant to Chief Metallurgist, Jack 
Fraser, since 1946, is a graduate of 
the Henry Ford Trade School, the 
Ford Mechanical and Metallurgical 
Apprentice Schools and the Law- 
rence Institute of Technology. 


According to Mr. Miel, Soviak 
will head the company’s staff of six 
full time metallurgists, and Jack 
Fraser will become his assistant in 
a counseling capacity. 

REGIONAL MEETING OF 
EAST COAST MEMBERS 

Eighteen member companies of 
the Metal Treating Institute sent 
delegates to attend a _ Regional 


Meeting of the Atlantic Coast 
Chapter of the MTI, held at the 
Hotel Lexington in New York City 
on Friday, January 17th. 


Twenty-four delegates attended 
the all-day session which was high- 
lighted by the lectures of two ex- 
cellent speakers: 


1. Mr. H. M. Webber of Harper 
Electric Furnace Company, 
Buffalo, New York, delivered 
an illustrated lecture on “Lat- 
est Developments in Furnace 
Brazing.” 


. Mr. William F. Ross of Ipsen 
Industries, Inc., Rockford, 
Illinois, lectured on “The 
Preparation and Control of 
Atmospheres for Gas Carbur- 
izing and Carbonitriding.” 


After luncheon and the comple- 
tion of the lectures, plans were 
discussed for the next meeting of 
the Chapter, which will be held on 
Friday, June 20th, in Philadelphia. 
Part of this next program will be 
a visitation to the Metlab Company 
upon the invitation of 
Horace C. Knerr. 


gracious 


During the business session of 
the meeting Mr. Michael Kober 
was nominated for President and 
Mr. William E. Engelhard for Vice 
President. These nominations were 
accepted by the members present, 
and Messrs. Kober and Engelhard 
were unanimously elected. 


John O. Hulting 

It is with deep regret that we 
announce the sudden passing in 
Florida of member John O. 
Hulting, President of Perfection 
Tool & Metal Heat Treating Co., 
Chicago, Illinois, on Saturday, 
December 14th. 





ECAR LM HEAT TREATERS... 


FLAME HARDENING 
FACILITIES 

New induction and flame hard- 
ening facilities have been completed 
by the Massachusetts Steel Treating 
Corporation, Worcester, Mass. 

Housed in a new, specially de- 
signed building, the new facilities 
include a 50-kilowatt General Elec- 
tric electronic induction heater, 
believed to be the largest of its type 
in New England. Capable of pro- 
gressive hardening work with dia- 
meters up to 4 inches and lengths to 
42 inches, the unit provides auto- 
matically controlled heating and 
quenching cycles for treating the 
entire length or any desired portion 
of the work in one pass. 

Flame hardening equipment in- 
cludes new, fully-manifolded sources 
of oxygen and acetylene, assuring 
adequate gas feeding at all times to 
any single unit or battery of flame 
hardening units. 


For further information circle No. 1 


STAINLESS STEEL HARDENING 


A new low-temperature chilling 
machine, which is said to  sur- 
pass conventional high-temperature 





methods in the hardening of stain- 
less steel, has been developed by 
Cincinnati Sub-Zero Products, Cin- 
cinnati, Ohio. The new unit helps 
to eliminate many of the problems 
which occur in the conventional 
heat treatment of stainless steel, yet 
obtains the best properties of stain- 
less through the new method of sub- 
zero quenching. 

The machine is not only efficient 
for stainless steel hardening, but is 


emmaseteTe 





1 @riccrnic 


also suited for use in any type of 
production chilling operation. The 
built-in system of wide range tem- 
perature adjustment and quick pull- 
down from + 180° to —120° F. 
offers the versatility demanded by 
modern industry. 


For further information circle No. 2 


INDUCTION HEATING 

A. self-contained, two - station 
work table designed with complete 
flexibility to perform hardening, 
brazing, annealing and soft solder- 
ing operations has been introduced 
by Welduction Corporation, De- 
troit, Mich. Standard units are 


equipped with 220/440 V. 3-phase 
motor generators available in ratings 
from 7% to 30 KW. The work table 
has an output of 220 V., 10 KC, 
single phase. Unit comes fully 
equipped for immediate installation. 


For further information circle No. 3 


DEW-POINT MONITORING 
SYSTEM 

The American Instrument Com- 
pany announces a new instrument 
system, the Aminco Dew - Point 
Monitoring System which records 
the amount of humidity present in 
hydrogen coolant for generators and 
which detects its dew-point because 
hydrogen-cooled generators tend to 
break down when excessive amounts 

of humidity form in the lines. 
The system is composed of 
sensing stations strategically placed 
(Continued on page 33) 
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Large Stocks of One-Piece Elements. You get quick deliveries of Norton 
“Hot Rods” — on short notice. Also, most popular sizes of these CRYSTOLON 
heating elements — like the sizes shown in this section of the Worcester stock- 
room — are now made in the new, one-piece construction — with no welds. 
This assures greater strength and uniform straightness throughout each rod. 


Greatly Increased Strength. Ever since they were first produced “Hot 
Rods” have been endorsed by users for outlasting other non-metallic heating 
elements up to 3 to 1. Today, the new one-piece rod, made in most popular 
sizes — and soon available in all sizes — is twice as strong in standard cross- > 


bending tests. 


One-piece “HOT RODS” now ready for immediate 
delivery... famous for long life and economy 


CRYSTOLON* heating elements bring you extra advantages 
for better performance and bigger savings 


Straighter Than Ever. Throughout 
the entire length of a one-piece, non- 
welded “Hot Rod” there isn’t the 
slightest bulge in the surface. So, 
when you insert them into the open- 
ings of your furnace or kiln you can 
be sure there’ll be no binding due to 
uneven diameters. 
Scientifically Safe Packaging 
protects “Hot Rods” even more 
thoroughly than delicate household 
glassware or china. They’re packed 
shockproof to reach you unbroken. 
“Hot Rods” are a typical Norton R 
— an expertly engineered prescrip- 
tion for greater efficiency and econ- 
omy in electric furnaces and kilns. 
Made of self-bonded silicon carbide, 
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each rod has a central hot zone and 
cold ends. Most popular sizes are 
non-welded and interchangeable with 
your present rods. 

You save in element costs because 
you use far less “Hot Rods.” Also, 
their more uniform heating quality, 
due to their slow, evenly matched 
rate of resistance increase, helps you 
protect product quality and maintain 
a smooth production flow. For further 
facts on ““Hot Rod” advantages send 
for booklet Norton Heating Elements, 
NorRTON ComMPANY, Refractories Di- 
vision, 620 New Bond St., Worcester 
6, Massachusetts. 


*Trade-Mark Reg. U. S. Pat. Off. ond Foreign Countries 
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Lustre-Die Takes High Polish 
For Molding Plastic Rattles 


steel distributor, Their recommendation 


Shreve Molded Products, Youngstown, 
Ohio, needed an injection mold for the 
production of heart-shaped parts for 
baby rattles, using acetate and styrene 
plastics. They wanted a mold capable of 
taking a high polish, so as to produce 
unusually attractive parts. In addition, 
the mold had to have the stamina to per- 
form economically during long produe- 
tion runs. 

The problem was put up to Leed Steel 
Co., Buffalo, N. Y., Bethlehem’s local tool 


was Lustre-Die tool steel. It proved to be 
an excellent choice, too, for the mold, 
which was produced by Tri-Penn Tool 
Co., Erie, Pa., has been satisfactory in 
every Way. 

Lustre-Die is ideal tool steel for pro- 
ducing plastic parts because its proper- 
ties enable it to take an unbelievably 
bright, mirror-like polish, Not only does 
Lustre-Die have the proper basie analy- 
sis for working with plasties—we even 
go a step beyond that by adding alloy 
fortification. We also build up the steel’s 
excellent properties by oil-quenching and 
tempering, so that it can be furnished 
ready for machining and polishing. 

Lustre-Die is made in the electric fur- 
nace, and is carefully inspected to insure 
cleanliness, It has a minimum of inelu- 
sion-causing additions, Besides, modern 
inspection methods hold injurious poros- 
ity to the minimum. 

If you have any questions about 
Lustre-Die, or if you would like to give 
it a trial run, your Bethlehem tool steel 
distributor will be pleased to assist you. 


ENGINEER SAYS: 
It Pays to Keep Tools Sharp 


In many shops, resharpening of produe- 
tion cutting tools is sadly neglected, In 
an effort to keep output high, too many 
tools are kept in use beyond the point 
where the cutting edges become exces- 
sively dull. 

What happens when edges are dull? 
The dull edges cause an increase in the 
service load of the shearing or cutting 
operation. If the dullness is earried to 
extremes, tools break. Dull edges also 
produce rough surfaces on the parts, 
which may lead to rejections due to de- 
fects, or beeause the permissible toler- 
anees have been exceeded, 

Should resharpening be delayed too 
long, it may be impossible to recondition 
a tool properly, as deep spalls, eracks and 
gouges cannot be removed, Usually there 
is an economie balance point where it is 
best to resharpen, and for each opera- 
tion this should be determined in advance. 
Tools should also be inspected regularly, 
to prevent excessive dulling. Intelligent 
use of preventive maintenance of cutting 
edges can work wonders in_ providing 
longer tool life and fewer broken tools. 


Bearcat Puts Square Holes in Y2-in. Plate 
In this operation, photographed at 
Frink Sno-Plows, Ine., Clayton, N. Y., 
Bethlehem Beareat is putting 11/16-in. 
square holes in carbon-steel plate, used 
as cutting edge of snow plows. Though 
the steel plate is 1/2 in. thick, the aver- 
age life of each punch is 5500 holes. 
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NEWS TO HEAT TREATER 
(Continued from page 30) 
in the hydrogen gas line. These 
sensing stations continuously sam- 
ple the moisture content of the hy- 
drogen, and detect its dew-point be- 


fore and after the hydrogen passes 
through a drying unit. The dew- 
point temperature detected by the 
sensing stations is then transmitted 
to a recorder. The difference in dew- 
point before and after the hydrogen 
coolant has been dried determines 
the effectiveness of the drier. Should 
the drier prove to be ineffective, 
and the humidity of the hydrogen 
leaving the drier exceed a pre-set 
safety limit, a relay within the re- 
corder actuates an alarm. 
For further information circle No. 4 
TWO-CHAMBER OVEN 

A new type of oven used for 
relief of hydrogen embrittlement on 
plated parts and stress relieving 
and normalizing of tools, springs, 
etc., has been introduced by the 
Grieve-Hendry Co., Inc. 


The principal feature of this 
oven is that it has two chambers, 


(Continued on page 35) 
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eliminate costly sudden failures! 


Occasional severe damage to brickwork, burners, and con- 
trols is inevitable with cast steel or alloy pots. Any cast 
pot may have a concealed flaw — undetectable by visual 
inspection — which at any one heating may produce a break 
resulting in major repairs. 

Eclipse Pressed Steel Pots cost only one-third as much as 
cast pots . . . yet cannot turn suddenly defective! No defective 
steel survives the stresses of drawing. Switch to pressed 
steel pots and you switch to scheduled pot maintenance that 
puts your profits on a predictable basis. What's more, Eclipse 
pots weigh only half as much and have higher thermal con- 
ductivity! That means substantial fuel savings arid faster, 
better controlled heating. 
Eclipse Pressed Steel Pots are formed from highest quality 
firebox open-hearth mild steel, from the heart of the ingot, 
with a perfectly uniform 3¢-in. section. They're practically 
impervious to corrosion. Write for illustrated catalog and 
price list — 78 standard pots available immediately from 
stock! For lead, salt, cyanide, oil tempering, metal melting. 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street, Rockford, Wlinois 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD. 
20 Upjohn Road, Don Mills, Ontario 
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HEAT TREATING HINTS 
(Continued from page 17) 

Another special form is “blue annealing” which 
is done by certain steel mills. They allow heavy sheets 
to cool slowly after the hot rolling; the lighter ones 
pass singly through an open furnace which is kept at 
annealing temperature. From the color that the steel 
takes on, this form of annealing gets its name. 

“Isothermal annealing” is so called because the 
metal is quenched to a certain temperature and held 
there until there is a desired structural change, or a 
particular hardness level is reached—or both. 

Under the head of annealing is also a process 
called “austempering”, especially since its main ob- 
jective is not to produce hardness but rather to avoid 
a good deal of it. In this method, parts with more 
than .60 carbon are quenched from above the harden- 
ing temperature into molten salt baths (600 to 700°F.) 
and held there long enough so that there is no fur- 
ther possibility of quench cracks. This method re- 
sults in more toughness than is found in steels hard- 
ened and tempered to the same degree of hardness 
in the ordinary manner. 

It may well be pointed out here that combining 
oxygen with carbon in hot steel results in a loss of 
some or all of the surface carbon (“decarburiza- 
tion”), and perhaps also in some objectionable scal- 
ing. The more oxidizing the conditions within the 
furnace are, the more of this occurs. 

However, the parts can be “box annealed” (that 
is, packed in sealed containers made of heat resisting 
material) to exclude the oxygen; or they can be 
heated in a furnace that has an inert (oxygen-free) 
atmosphere. Some of the latter furnaces turn out work 
that can truly be called “bright annealed.” 

Steel cooled in air, however, as in normalizing, does 
not offer this possibility of protection. Oxidation is 
bound to occur unless the metal is given some pro- 
tective coating which will stand the necessary heating. 

Stress Relieving 

Stress relieving, often called “strain annealing,” 
“strain tempering,” or “sub-critical annealing” is al- 
most identical with the tempering operations that are 
performed by all heat treaters after a quench. In 
fact, the expression “stress relief draw” is quite com- 
monly used. However, the process can be and is used 
where there has been no previous hardening. 

Pieces that are merely stress relieved are never 
as soft as those which are full annealed because the 
temperature is much lower. Nevertheless, this method 
can be used in many cases to restore the elasticity to 
steel and to toughen it, or to bring it to a lower 
hardness reading. Or, as its name implies, stress re- 
lieving can reduce residual stresses in metals that 
have been cast, welded, hobbed, normalized, ground, 
quenched, or “hogged” in machining. 
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The moral of all this: Know your treatments, and 
ask for the one that will cost you the least money 
and do the best job. ¢ ¢ ¢ 





Uniform Hardening 
A firm was experiencing difficulty in securing uni- 
form hardening of 3-inch diameter pins. They tried 
agitated water baths and brine solutions but neither 
was satisfactory because they got more soft spots than 
hard ones. 


HOLES IN INNER 
WALL GIVING 
SPRAY OF WATER 
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A satisfactory solution to the problem was reached 
by rigging up a spray quench similar to the one illus- 
trated here in the photograph. The rig consists merely 
of two tubes placed one inside the other. The inner 
tube is drilled full of tiny holes and the outer one is 
connected to a high pressure water pump, thus pro- 
ducing a fine water spray. 

This water spray pressure quenching ring resulted 
in pins having a uniform hardness of 60 Rc. 


Source—A, S. Eves 
Perfection Tool & Metal Heat Treating Co., Chicago, IIl. 
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NEWS TO HEAT TREATERS 

(Continued from page 33) 

each operating independently and 
having individual maximum opera- 
ting temperatures. Electric heating 
is employed. It can be had with 
either electric or gas heating equip- 
ment. 

The ovens are supplied com- 
pletely assembled, having been pre- 
viously tested and adjusted by the 
manufacturer and ready for opera- 
tion. They require only connec- 
tion of the service at the site. Op- 
eration meets Military and Air- 
craft specifications. 

For further information circle No. 5 


LOW COST FIRE SYSTEM 
A compact, low-cost, automatic, 
dry chemical fire extinguishing 


system for flammable liquid, elec- 
trical and textile fire hazards has 
been developed by Ansul Chemical 
Company of Marinette, Wisconsin. 


Intended primarily for protec- 
tion of moderately - sized hazards 
such as paint spray and dip opera- 
tions, small transformer vaults, 
heat treating and oil quench opera- 
tions, ovens, overhead cranes, sta- 
tionary engines and textile lint, 
the system can be operated auto- 
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matically or manually. 

It consists of a 30-pound capa- 
city dry chemical unit installed 
near the hazard and serves as a 
storage tank for the dry chemical. 
A special CO, gas pressure cart- 
ridge furnishes pressure to expel 
the dry chemical onto the fire 
through piping connecting the dry 
chemical unit with the hazard area. 


For further information circle No. 6 


METALLURGY COURSE 

The Metals Engineering _Insti- 
tute, a division of the American 
Society for Metals, announces that 
the first in a series of 39 home- 
study and in-plant training courses 
is now available to both individuals 
and industry. 

“Elements of Metallurgy” begins 
with a study of the structure and 
properties of metals, discusses 
chemical reactions of metals, and 
pays special attention to smelting, 
refractories, refining, and electroly- 
tic processes. Physical aspects of 
solidification, heat treatment, pre- 
cipitation hardening, diffusion and 
surface treatments, and methods of 
testing round out this broad, basic, 
up-to-the-minute course—of inter- 
est to individuals and technical and 
administrative personnel. 

An instructor assigned to each 
individual, corrects papers, makes 
helpful comments, and forwards 
lessons according to a schedule set 
by the student himself. MEI guid- 
ance and special instructional as- 
sistance is also available to indus- 
trial groups who wish to use the 
course as an in-plant or on-the-job 
training program. Framed _ certifi- 
cates are awarded to those who suc- 
cessfully complete the 15-lesson 
course. 


For further information circle No. 7 


GAS PURIFIERS 
Hydrogen produced for indus- 
trial use is guaranteed at least 99.5 
per cent pure. The remaining .5 
per cent represents a very small 
amount of impurities—usually re- 
quiring most precise and delicate 

instrumentation to detect. 
The only impurity that is of op- 
erational consequence is the trace 


quantity of oxygen. These oxygen 
traces are normally inherent in the 
method of gas production. 

Where high temperature opera- 
tions are performed, such as an- 
nealing or other heat treating fur- 
nace operations, trace quantities of 


+ 
oxygen have the same detrimental 
effect as high dewpoint. Extremely 
pure (oxygen-free) hydrogen is 
needed here and for various other 
industrial and laboratory uses. 

Oxygen impurities can be re- 
moved easily by using a “Hydro- 
pure” purifier manufactured by The 
National Cylinder Gas Company. 
Basically, these units provide for 
the catalytic combination of oxy- 
gen and hydrogen to form water 
vapor. This water vapor is then re- 
moved by a drying tower before 
reaching the point of application. 
The catalytic reaction performed 
by these units is so complete that 
approximately 10 parts per million 
of oxygen impurity remains. Spe- 
cial units can be manufactured so 
that less than one part per million 
oxygen impurity remains. 

“Hydropure” units are claimed 
to be rugged and dependable, the 
result of careful design, quality ma- 
terials and exacting production 
contol. While in operation they re- 

(Continued on page 37) 
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MODERNIZING? 


The NEW Forward Curve Radial Blade 


CARTRIDGE UNIT BY 


GCARDENCITY 
FAN 


(for temperatures up to 1650) 


cuts costs because it 


eliminates duct work 


Cartridge unit can be mounted in any position 


Costs less initially, costs less to install, 
costs less to maintain! Yet if you want 
to convert to a standard insulated fan at 
a future date you can merely by 
application of housing. This fan has the 
famous Garden City patented AIR COOLED 
SHAFT to prolong the life of your bear- 
ings. This cartridge unit is for new or 
existing furnaces or ovens. 


WRITE TODAY 
for detailed literature 


GARDEN CITY ihe 
FAN-COMPANY Baan 


ESTABLISHED 1879 


Representatives 


» Fons for indusiry + Backward Curve » Forword Curve 
in Principal 
Cities ° » Radial Bloded 








SPRING HEAT TREATING 


(Continued from page 3) 

that a slight variation in the atmosphere will not cause 
significant changes in the carbon content of the sur- 
face of the hot springs. 

The best furnace types for a controlled atmosphere 
have full muffles. Process heat is supplied by gas bur- 
ners consuming regular city gas. Reducing gas for 
the controlled atmosphere is provided by an endother- 
mic generator. 

Quenching is done by dropping the springs into a 
stepped-up oil bath maintained at a temperature of 
130° F. Oil any colder than this tends to cause ex- 
cessive distortion, we have found. 

Extremely light parts, which might tend to cling to 
the conveyor, are flushed off into a mesh basket by 
means of a low-pressure stream of quenching oil. The 
heavier parts fall off by gravity. Water cannot be 
used for this purpose because it might produce dis- 
tortion or cracking of thin sections. Production aver- 
ages about 175 pounds per hour per furnace. 

We have recently installed also a new cast-link- 
belt type of furnace with a capacity of 500 pounds 
per hour. The operation of this is generally similar to 
the shaker-hearth type, except that different proce- 
dures for placing the parts on the conveyor are re- 
quired. Small wire-forms which might tend to link 
together into chains, and flat springs which might be- 
come lodged in the joints between the links are handl- 
ed in screen-wire bags which prevent these troubles 
from occurring. 


Hardening Operations 

Springs which are extremely delicate or which are 
particularly subject to distortion by reason of their 
shape are hardened in neutral salt in furnaces with 
a capacity of about 600 pounds per hour. Carbonate 
salt cannot be used because it would create a thin 
skin of low carbon steel on the surface of the spring. 
Even when neutral salt is used, the oxide arising from 
the work or from the steel pots must be compensated 
for by corrective additions. 

The parts to be salt-hardened are spread on a 
screen in a thin layer, or in extreme cases are hung 
individually on racks. The thinness of the stock per- 
mits a very short heating time, between 3 to 6 min- 
utes. After heating, the springs are tumbled into the 
quench individually by tipping the screens or racks 
over the quenching oil. 

Before tempering, the hardened springs are cleaned, 
with the extent of the cleaning operation depending 
on the grade of finish that is to be given them. Some 
springs receive only a few minutes immersion in an 
alkaline soak-type cleaner. Higher quality springs 
which are going to be plated or given some other fin- 
ishing process are degreased by soaking and then 
hosing them with trichlorethylene or if a continuous 


(Continued on page 42) 
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NEWS TO HEAT TREATERS 
(Continued from page 35) 
quire no power, no maintenance 
and occupy a minimum amount of 
space, 

Standard units are available in 
two models: the single barrel 
model with capacities from 25 to 
150 CFH, and the double-barrel 
model ranging in capacities from 
250 to 7,500 CFH. Special models 
can be manufactured for uses re- 
quiring capacities over 7,500 CFH. 

These units have found wide use 
throughout industry during the last 
ten years for the following applica- 
tions: annealing of stainless alloys; 
annealing of nickel, tantalum, iri- 
dium, osmium, and their alloys; 
sintering and annealing of magnetic 
alloys; copper brazing of Nichrome, 
Inconel and other stainless alloys; 
removal of oxygen from ammonia 
synthesis gases; and others. 


For further information circle No. 
ie : <eNS— vanois macuine COMPANY 
. B. ROSSEAU HEADS AJAX USES THIS HEVI-DUTY 





At a recent meeting of the Board 


of Directors of the Ajax Electric 
Company, salt bath furnace manu- Vv — ® 4 A = D u T Y e ' T F U 4 N A Cc E 


facturers of Philadelphia, Pa., 
Leon B. Rosseau was elected presi- 
dent and treasurer. He succeeds 
John E. Haig who will continue to @ Ease of duplicating results from 
: load to load. 


@ For uniform temperature throughout 
the densest of loads and 


serve Ajax on a consulting basis. 


“We have noted a marked improvement in 
the quality of our products because of 
greater uniformity in heat treatment. . . 
not only throughout each load . . . but from 
load to load.” In addition, Mr. Leckie- 
Ewing, the chief metallurgist at Landis 
Machine Company, Waynesboro, Pennsyl- 
vania, says that because the tempering cycle 
is so easy to control, they can temper to 
within +1 point Rockwell C. 


If your products require nitriding, bright 
or steam tempering, annealing, bright or 
special bluing or non-atmosphere heat treat- 
ing requiring temperatures to 1350°F, you 
can achieve outstanding results with Hevi- 
Duty’s new Versa-Duty Pit Furnace. 


Write for Bulletin 755 to find 

out how you can increase produc- 
High Speed Steel Chasers tion, reduce rejects, save time, labor 
Tempered in Versa-Duty and floor space and eliminate many 
Pa Furnace secondary operations. 


Mr. Rosseau needs no introduc- HEVI-DUTY ELECTRIC COMPANY 


tion in metal working circles. For- 


. . . MILWAUKEE 1, WISCONSIN 
merly with the General Electric z 
_s yong vane Heat Treating Furnaces... Electric Exclusively 


(Continued on page 40) Dry Type Transformers Constant Current Regulators 
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ABSTRACTS 
(Continued from page 20) 
ing out the same operating with 
carbon powder. 

Hardening plants which are call- 
ed upon to deal with long runs of 
similar parts or of the same part 
can make very good use of gaseous 
carburising and carbo-nitriding in 
automatically-operated continuous 
furnaces. These furnaces must be 
sufficiently gas-tight to ensure that 
the necessary internal gas pressure 
can be maintained. The consump- 
tion of carburising gas naturally de- 
pends on the size and the gas-tight- 
ness of the furnace and lies be- 
tween 25 and 50 cu.m./h. 


DFC 


CAR BOTTOM 


FURNACES ARE 


ENGINEERED 
FOR BETTER 
SERVICE 


External Tube-Type Flues: 

e Positive Furnace Pressure 

e Reduced Maintenance Cost 
e Greater Efficiency 


Chain & Sprocket or 
Rack & Pinion Car Mover 


Zoned Heat Chamber 
Gas, Oil or Dual-Fuel 





3033 BLAKE STREET 
\ DENVER ° SALT 





Ask your Foundry Supplier about DFC Non-Ferrous 
Melting Furnaces: Crucible, Pot or Reverbratory. 


THE DENVER FIRE CLAY COMPANY 


DENVER, COLO. 
LAKE cia 9S et rasoy 


Continuous Furnaces 


Continuous furnaces can only 
be operated with carburising gas 
generated in the plant, since they 
need a large quantity of gas which 
must prevent the ingress of air from 
outside when the doors are opened. 
Unlike the pit furnaces described 
above, the continuous furnace can 
be fully mechanised in operation, 
giving a further reduction in labour 
costs and more comfortable working 
conditions. In addition, absolutely 
regular handling of the charge en- 
sures an even better control of 
quality. It is possible also with con- 
tinuous furnances to add a harden- 


Temperature Range 400 to 
2,000 F. if Desired 


Temperature Control 
i Designed for All Foundry 
Heat Treatments: 
Ductile Iron, Steel Castings, 
etc. 


Utilizing Engineered Refractory 
Applications 











ing bath, a pickling plant and a con- 
tinuous tempering furnace to make 
the whole arrangement a completely 
integrated heat-treatment plant. 


Continuous carburising and heat- 
treatment furnaces may be single 
or multi-strand units, consisting es- 
sentially of a heated furnace por- 
tion with gas seals at the inlet and 
outlet. The interior of the furnace 
is completely bricked and the out- 
er steelplate casing and all lead-ins 
are incorporated in the roof and in 
the hearth which are electrically 
operated. To ensure regular car- 
burising, gas-circulating fans are 
let into the hearth or the foot of 
the furnace at the carburising 
zone. 

Furnaces in which steel may be 
heated to hardening temperature 
without either sealing or being de- 
carburised on the surface are being 
more widely employed. These re- 
quirements necessitate a suitable 
protective atmosphere and a special 
furnance construction. A_ suitable 
protective atmosphere may be pro- 
duced in an endothermic generator 
from town’s gas or producer gas 
which at normal hardening tempera- 
tures will be neutral to steel. 

Various types of furnaces are 
suitable for this purpose provided, 
of course, that they are gas-tight. 
In cases where a complete charge 
is to be quenched, then the type of 
pit furnace used for gaseous car- 
burising may be used. The furnace 
cover is raised by means of the hy- 
draulic mechanism and swung aside 
by hand, the charge extracted by 
means of the overhead crane and 
rapidly lowered into the quench 
tank placed near at hand. This 
must contain sufficient oil to lower 
the temperature of the entire charge 
without itself becoming overheated. 


Revolving Hearth Furnace 


For the continuous heating and 
hardening of single items the re- 
volving hearth furnace may be 
used. This type of furnace has 
found a place in many hardening 
shops in the automobile industry 
and, according to the shape and 


(Continued on page 41) 
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LETTERS ' 

TO THE i 
eaq EDITOR | 
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Dear Editor: 

I would like to compliment you 
on your article in “Metal Treating”, 
regarding the heat treatment of ti- 
tanium by P. D. Frost of Battelle 
Memorial Institute. 

I would like very much to receive 
three (3) reprints of this article. 
Would you please forward these to 
us or advise us where they can be 
obtained. 


Peter Zouraeff 

Research Supervisor 
Reynolds Metals Company 
Richmond, Va. 


Dear Editor: 

The writer noted with interest the 
article “Hardness and Its Measure- 
ment” published in a recent issue 
of “Metal Treating.” I would appre- 
ciate receiving two sets of tear sheets 
on this article. 

You are to be commended on 
publishing such a complete discus- 
sion of a subject frequently misun- 
derstood. We propose to use your 
article as a training aid for our per- 
sonnel. 


Maurice J. Curtis 
Head, Materials Evaluation Branch 
U. S. Naval Ordnance Test Station 
China Lake, Calif. 


Dear Editor: 

I would appreciate receiving a re- 
print of your last four Heat Treat- 
ing Hints covering pre-heating, au- 
stenitizing, quenching, and temper- 
ing operations. It is a simple but 
concise treatment of the fundamen- 
tals of tool hardening which I would 
like to circulate through our Tool 
section so the men can understand 
the processes involved more thor- 
oughly. 


A. W. Kollosch 

Process Engineer 

Sylvania Electric Products, Inc. 
Parts Division 

York, Penna. 
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Dear Editor: 


I have had occasion recently to 
read your publication, “Metal Treat- 
ing.” I was quite impressed with its 
contents and would like to become 
a subscriber as soon as possible. 

Would you please advise me of 
the proper steps necessary to enter 
a subscription. Thank you. 

K. J. Oswalt, 
Metallurgist 


American Brake Shoe Co., 
Los Angeles, Calif. 


Dear Editor: 

At your convenience, could you 
please place my name on your 
mailing list for your “Metal Treat- 
ing.” 

For the present, I am with the 
New England Metallurgical Corp. 


of Boston, Mass. as Heat Treater. 

Having seen the latest copy, there 
is no doubt that it will be a tre- 
mendous help for advancement and 
further knowledge in the art of 
Metallurgy. 


WILLIAM C. KUZMICH 
South Boston, Mass. 


Dear Editor: 

Please advise us if we may re- 
ceive a regular copy of your publi- 
cation “Metal Treating.” 

Your coverage is of real help to 
our engineering and production de- 
partments in their constant search 
for better equipment and methods. 


Edwin G. Oliphant 

Chief Enger., 

Graphic Arts Engineering 
Seattle, Wash. 


ADL OGK 


FABRICATED 


Sa, ALLOYS 


Patented Rolock design has changed 


(U.S. Pat. No. 2807454, Sept. 24, 1957 


the whole picture of furnace tray performance 


Travels easily and smoothly over hearth, with bottom bars acting as sleds. 
When used two-high, stacking bars provide adequate support and also 


prevent side-slide. 


Live-load to basket weight ratio often better than 10 to 1. 
All-inconel construction with Rolock-quality precision pressure welding. 
Longer furnace hour expectancy than any other known tray design. 


© Lowest cost per hour of use. 


Why not enjoy this superior performance in Ipsen, Lindbera, Eclipse and other 
furnaces with this type of hearth? Place your next order for trays with Rolock. 
Also send for catalog of other heat treating equipment. 

SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 


ROLOCK INC.,, 


1232 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work ummm 


Easier Operation, Lower Cost 





NEWS TO HEAT TREATERS 
(Continued from page 37) 
Company as Industrial Heating 
Specialist he has been associated 
with Ajax Electric Company for 
17 years. Recently he served as 
vice president and general manager. 
Widely known as a lecturer on 
heat treating subjects, he is a grad- 
uate of Cornell and Temple Uni- 
versities and obtained his Bacca- 
laureate Degree at the Sorbonne. 

NEW SALES REPRESENTATIVE 
Heatbath Corporation, Spring- 


field, Mass., announces the ap- 
pointment of International Chemi- 


cal and Metallurgical Supply Cor- 
poration, of Fort Lauderdale, Flori- 
da, as their exclusive sales repre- 
sentative in Florida and Latin 
America for the sale of its com- 
plete line of Heat Treating and 
Metal Finishing products. Labora- 
tory facilities and technical ser- 
vice will be made available through 
International Chemical and Metal- 
lurgical Supply Corporation, for 
customers in that area. 
METAL SCIENCE 
BRAINPOWER POOL 

Officers of the American So- 
ciety for Metals in a recent letter 
to President Eisenhower an- 


Fabricated Heat and Corrosion 
Resisting Alloy Steel Boxes, 
Baskets, Fixtures and Retorts 


Corrugated Alloy Boxes, Baskets 
and Retorts have increased the 
Service Life of Alloy Steel Fabri- 
cations used in the Heat Treating 
Industry and have proven to be 
economical. 


We will cooperate with your Engi- 
neering Organization in designing 
your alloy steel and non-ferrous 
metal fabrications. 


We have facilities to form %%” 
thick by 10 ft. long steel plate 
in our 500-ton Press Brake. We 
can form heavier plate in shorter 
lengths. We also have facilities 
for roll forming heavy and thin 


wall cylinders or tubes to almost 
any diameter you specify. 


Repeat purchase by prominent 
Heat Treaters is their endorse- 
ment of the superior performance 
and economy of our alloy metal 
fabrications. 


We have 25 years experience 
fabricating for the Heat Treating 
Industry and corrosion resisting 
metals for the chemical and pro- 
cessing industries. 


We solicit your inquiries for Boxes, 
Baskets, Trays, Radiant Tubes, 
Fixtures and Retorts, etc. 


For further information send for our literature. 


ALUMINUM and ARCHITECTURAL 
METALS COMPANY 


Heat Treating and Industrial Processing Accessories Division 


1974 Franklin Street 


* Detroit 7, Michigan 


* LOrain 7-6880 


nounced formation of a “Free 
World Metal Science Brainpower 
Pool” and invited the U. S. Gov- 
ernment to call upon it in aiding 
the stepped-up, scientific program 
now confronting the nation. Simi- 
lar invitations are to be sent to 
heads of other major free world 
countries. 

President Eisenhower has em- 
phasized the need for closer co- 
peration between the United States 
and its allies in the field of science. 
The Metal Science Brainpower 
Pool has been created to speed 
the helpful exchange of important 
metals information around _ the 
world. 

Membership in the “pool” will 
be comprised of the leaders of some 
20-free-world, scientific, metal so- 
cieties represented at the recent 
World Congress. Each society is to 
appoint a committee of correspond- 
ents who will relay pertinent infor- 
mation to the American Society 
for Metals which would act as a 
collection and redistribution agent 
for the 20 societies. 

Areas in which the “metal sci- 
ence pool” will be of greatest ser- 
vice are: metallurgical education; 
manpower needs; processing tech- 
niques; conservation of materials; 
development of new metals for 
nuclear uses; and the contribution 
of ideas to help solve certain in- 
dustry-wide metal problems. 


For further information circle No. 9 
AUTOMATION 


Heat treaters, metal tradesmen, 
industrial technicians, mechanical 
engineers, quality control men, and 
many other individuals concerned 
with modern metal working pro- 
cesses should find a new book 
published by the American Techni- 
cal Society of particular interest 
and value to them. 

Entitled Automation in Practice 
by S. E. Rusinoff, Professor of 
Mechanical Engineering at the Il- 
linois Institute of Technology, the 
book provides an integrated sur- 
vey of the latest automation tech- 
niques as they are actually applied 
in the various metal working pro- 
cesses. Automation is dealt with 
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in terms of the three basic func- 
tions of production: materials 
handling, processing, and quality 
control. 

The first five chapters deal with 
the basic principles of automatic 
controls as they are relevant to 
various manufacturing processes. 
The next eight chapters are writ- 
ten from the point of view of parti- 
cular processes, such as heat treat- 
ing, metal working, metal cutting, 
casting, etc. The last chapter is 
concerned with devices and systems 
for achieving automatic inspection 
and quality control. 

The book may be purchased for 
$6.50 by writing directly to the 
American Technical Society, 848 
East Fifty-eighth Street, Chicago 
37, Illinois. 


For further information circle No. 10 


IHEA REPORT 

November new orders for in- 
dustrial furnaces totalled $2,832,- 
000 the Industrial Heating Equip- 
ment Association reported. This 
is 29% below the November 1956 
total of $3,986,000. 

For the eleven months of the 
year new orders received amounted 
to $51,013,000 as compared to 
$73,509,000 for the similar 1956 
period, a decline of 31%. 





ABSTRACTS 

(Continued from page 38) 

size of the individual items, it can 
deal with a load of 200-300 kg./h. 
Unlike the earlier type of construc- 
tion, this furnace is especially gas- 
tight and a very regular heat dis- 
tribution throughout the hearth is 
obtained through a new arrange- 
ment of the heating elements. 

To check the leakage of air 
into the furnace hearth when the 
door is opened, a curtain of burning 
gas is automatically projected 
across the opening when the door 
is lifted and, as a further precau- 
tion, to maintain the reducing at- 
mosphere inside the furnace, a 
little ammonia is injected into the 
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hearth in certain cases. For hard- 1.9 kg., a throughput of 230 kg./h. 
ening crown wheels, for example, can be maintained. A continuous 
the consumption of gas for the pro- pusher furnace similar to that 
tective atmosphere will amount to used for gaseous carburising may 
about 10 cu.m/h., with an addi- also be used for hardening in a con- 
tion of about 2% of ammonia. For trolled atmosphere. Fully automatic 
other items, e.g. stub-axle pins, the in operation, it is suitable for the 
consumption of gas will only treatment of fairly large items. In 
amount to about 5 cu.m./h. and es é 
: at ; cases of need the automatic opera- 
no ammonia addition will be neces- ; 
tion can be suspended and the 


sary. 
To operate the revolving hearth seapon of the charge controlled 
yY nand, 


furnace only one man is needed. 


When treating crown wheels, sev- The advantages of these auto- 
eral wheels are placed in each matic hardening units lie not only 
hearth segment. They are taken in in the scale-free operation and ab- 
threes from the furnace at inter- sence of decarburisation but also in 
vals of 142 min. and laid in the _ the absolute regularity of operation 
presses. With a piece weight of and avoidance of wasters. © @ ® 


built to 
last 
and last! 


General Alloys’ Radiant Tube Assemblies 
combine castings and fabrications to obtain 
the best features of each for optimum per- 
formance and service life. 


The cast return bends give uniformity 
and extra strength at the area usually sus- 
ceptible to early failure. The fabricated 
straight sections are light weight and 

9 vide maximum efficiency for heat transfer. 


Special design | Cast return bend es 
fy General Alloys combination cast and fab- 


—— y — ricated Radiant Tube Assemblies are avail- 
end fabrication able in many types of heat and corrosion 
for maximum — resistant alloys, in a wide range of shapes 
service life — L and sizes to meet your specific requirements, 


end | Fobricoted | Extensive experience in high alloy cast- 
efficiency > = straight sections «= jos and fabrications, together with modern 
production and testing facilities, is your 

assurance of superior results and satisfaction, 


Call or write for detailed information or quotes. 


General Alloys Company - Fabricated Alloy Division 
403 West First Street, Boston 27, Massachusetts 
Offices in Principal Cities 
Specialists in high alloy castings and fabrications for 37 years 
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WIRETEX fabricated 
PLATE 
¢ POTS 


Last Longer — 
Cut Operating 
Costs... 
Fast delivery 
Low cost 


WIRETEX PLATE POTS withstand temperatures up to 2100°! 
Cut neutral or cyanide bath costs! Last 15 to 20% longer! 
Operating costs drop 25 to 35%! Down time is almost 
halved! 
@ All metals @ Double x-ray quality 
@ 1.D. dia. up to 24” and weld, inside and out 
larger @ Heavy steel flanges 
Depths unlimited @ Stress relieved 
Dished bottom heads @ Sand-blasted finish 
Overlapping seams 
Before you buy any salt pot, or if you have other heat and 
corrosion resistant problems—SEE WIRETEX. 


“mfg. co. 


16 Mason St., Bridgeport 5, Conn. 
Specialists in Processing Carriers Since 1932. 
























































































































































































































































HARDNESS TESTER 


compact and exact! 


Inspectors simply carry this small, lightweight hard- 
ness tester to the work — instead of transporting 
heavy work pieces to a testing bench. Yet this Riehle 
portable hardness tester gives Rockwell readings as 
precise as any bench-mounted tester, Without obliga- 
tion, let a Riehle representative prove this in your 
plant on certified calibrated specimens. Then trv 
out on your own materials. Write Dept. MT-258. 


Riehle testine macHINEs 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 








SPRING HEAT TREATING 
(Continued from page 36) 
operation is desired, by washing them in a hot deter- 
gent. 
Tempering 

Tempering, for the most part, is carried out in cir- 
culating air furnaces with belt-type conveyors 24 and 
36 inches wide. These allow both close control and 
high production—2000 to 4000 pounds per hour, 
depending on the temperature required. When neces- 
sary, the springs can be positioned on the belt by 
hand, but the usual practice is merely to spread a 
thin, uniform layer of parts on the belt. 

Other springs may be tempered in salt-tempering 
pots, which we have designed and built ourselves. 
Nitrate-nitrite salt is used. By having a number of 
small salt baths, each maintained at a different tem- 
perature, we obtain the necessary flexibility. 

A third method of tempering, fixture-tempering, is 
useful for very high quality springs which must be 
held to extremely close tolerances. This procedure 
gives considerably more successful results with springs 
than it does with rigid machine parts. 


Stress Relieving 

Two general types of stress-relief treatment are 
used, depending on the result to be accomplished. The 
first is carried out at relatively low temperature, 450 
F., for many steel materials. This treatment, in which 
time is not critical, is used to restore the elastic limit 
of cold-worked metals. The importance of this effect 
can be seen in music wire in which, under certain con- 
ditions, the set point actually doubles by the proper 
stress relief. 

Contrasted with this treatment is the high-tempera- 
ture treatment which may be done on cold-worked 
materials below the softening point, or on quenched 
and tempered steel after cold-forming. In the latter 
case, the temperature used is the highest which will not 
cause loss of strength. This treatment gives the best 
relief from undesirable tensile stresses such as those 
left on the inside of cold bends. Often the use of a 
spring tends to open such bends and results in pre- 
mature setting if the stress has not been thoroughly 
relieved. 

Finishing Operations 

Finishing operations range from simple oiling of 
the gray-colored tempered spring to coloring, blasting, 
tumbling, or plating. Coloring is a multi-step opera- 
tion. First, a chemical strip removes the temper oxide; 
then a tumble in sawdust removes smut and imparts a 
luster; and finally, a temper at about 500° F. pro- 
vides a straw or blue color, depending on time and 
temperature. This coloring operation has no influence 
on the hardness of tempered spring steel. 

Cleaning for plating is much more critical. If any 
oil has been left on during tempering, it hardens into 
a carbonized enamel which is impossible to remove 
by inexpensive methods. Also, if the oxide is too 
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heavy, it cannot be easily removed by normal pre- 
plating cleaning. Both of these conditions may lead to 
possible over-pickling and cause permanent damage, SERIES 
and may also result in increased hydrogen embrittle- 

ment. Because of these factors, oil is not allowed to 

bake on and temper oxide, if formed at higher tem- 

peratures, is removed by the same procedures used 

for coloring. 

Shot-blasting is carried out in the heat treating de- 
partment. This operation is followed by a strain re- 
lief treatment. A large proportion of springs is blasted 
with “Wheelabrators”, because we discovered many 
years ago that peening substantially increases the © STRAIGHTENING 
2 ing a atkg a econ page | 
as long as the springs are well covere 2c 
sufticient intensity, the exact time is not critical. ‘ _ 

Tumbling is done in open octagonal steel barrels © COLD RIVETING ETC. 10 and 20 tons 
to remove burrs, round corners, and polish. Typical ELIMINATES WASTE MOTION: able speed rams poner —_— 
parts which are tumbled are spring washers and simple Part is not moved in these new tors located where needed. 
stampings. Silicon carbide or Alundum shapes are horizontal models, Easier to 
used for finishing holes in washers, and slugs are load. ae oe Air or 
sometimes included to promote better tumbling. SELECTIVE, FAST ACTION: aut eBid on 

In any finishing operation it is necessary to con- Single or multiple head,vari- guesswork in straightening. 
sider the stresses generated in the surface layer. In 
grinding, for example, tensile stresses are frequently Send sample part print 
encountered. Tumbling may impart a slight compres- for recommendation. 
sion if enough pounding action is obtained, but gen- 
erally this does not affect a deep layer of metal. If 
the surface is in compression, the condition is fav- 
orable to good life, but setting may begin at a low 
stress. Shot-blasting is an excellent example of this. 
In this case, a low temperature stress-relief treatment 
is used to restore the resistance to set without re- 








MANUFACTURING COMPANY 


6426 Farnsworth Ave Detroit 11, Mich 


Shuts Doors, Windows, Stops Conveyors, 


moving the beneficial compressive stresses. ¢ ® © Sounds Alarm..... RES! 
F/ e 











A fire! Detector “triggers” 
entire system... 








EXTINGUISHING SYSTEMS 


Where fire hazards are severe and 
access limited ... play safe! Be 
ready and secure with a fast action — 
Randolph Automatic Fire Extin- joors and windows 
guishing SYSTEM! he tn 
Write today for Randolph’s 
free FIRE HAZARD INDEX 
listing equipment safeguards for 
580 typical fire hazards. Randolph 
Laboratories, Inc., 9 East Kinzie 
Street, Chicago 11, Illinois. 


flood entire 
“WHAT JOKER THREW THAT BUBBLE STUFF || _©@ & y 
IN THE SALT BATH 21% | f ¥ ] : A Z 4% 
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HYDRAULIC CASTABLE 
REFRACTORY 

The Chas. Taylor Sons Co., a 
Subsidiary of National Lead Com- 
pany, has announced the publica- 
tion of its latest bulletin giving 
detailed information on uses, prop- 
erties and directions for use of 
TASIL No. 413 Hydrocast. 

For further information circle No. I1 
RESEARCH IN METALLURGY 
The Battelle Memorial Institute, 

Columbus, Ohio, has published a 

26-page folder entitled Research in 

Metallurgy. 

The booklet explains all of the 
various fields of research in which 
they are active and explains how 
its staff of 2,500 engineers and 
scientists conduct basic, theoretical, 
developmental, engineering, and 
pilot-plant studies in all branches 
of metallurgy. 

The Institute contracts with in- 
dividuals, industrial firms, Govern- 
ment agencies, trade associations, 
and technical groups to investigate 
specific problems. 

For further information circle No. 12 

AIR AND GAS DRYERS 

Three bulletins recently released 
by C. M. Kemp Mfg. Co., Balti- 
more, Maryland, describe their dry- 
ers for removing moisture from air 
and other gases. Water is removed 
by adsorption with a solid granular 
disicant, and reactivation is accom- 
plished with heat. One _ bulletin 
describes the steam _ reactivated 
type; another, the electric reacti- 
vated type; and the third, a convec- 
tion dryer. 

For further information circle No. 13 
HIGH-TEMPERATURE ALLOYS 
Two new 28-page properties 

booklets are now available for 

“Haynes” alloy No. 25 and “Has- 

telloy” alloy X. 
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“Haynes” alloy No. 25, a wrought 
cobalt-base high-temperature alloy, 
has been used for many jet engine 
applications. In addition the alloy 
has given good service in a variety 
of industrial furnace applications. 

‘“Hastelloy” alloy X is a nickel- 
base high-temperature alloy avail- 
able in both wrought and cast 
form. It has proved extremely use- 
ful in a number of heat-treating 
applications because of its high 
oxidation resistance at temperatures 
up to 2200 deg. F. 

Both booklets contain 
on physical properties, short-time 
tensile data, and stress-rupture and 
creep data. 


sections 


For further information circle No, 14 
NEW HEAT TREATING METHOD 

A 12-page folder “The Tricarb 
Heat Treating Method” describes 
Leeds & Northrup’s new protected- 
quench furnace equipment. 

This equipment features Micro- 
carb atmosphere control, Speedo- 
max temperature control and a con- 
trolled quench. This combination 
is said to make possible significant 
quality improvements in production 
heat treating. With the new L-O 
voltage heaters the equipment can 
be used interchangeably for con- 
trolled case carburizing, carboni- 
triding, carbon restoration, homo- 
geneous carburizing or hardening. 
For further information circle No. 15 

HEAT TREATING DATA BOOK 

The Industrial Furnace Division 
of Sunbeam Corporation, Chicago, 
Illinois, has published an _ eighty- 
two page book containing charts, 
tables, diagrams and factual data 
on late steel and aluminum speci- 
fications, characteristics and appli- 
cations, heat treatments, heating 
time allowances, hardness and tem- 
pering conversion tables, carburiz- 


ing, case hardening, cyaniding, 
quenching notes, furnace capacity 
information, melting points of com- 
mon metals, etc. 


For further information circle No. 16 
BLAST CLEANING 


Automated techniques for high 


speed blast cleaning, construction 


features of Rotoblast units, layout 
aids, and a special section on abra- 
sive coverage are presented in a 
new 20-page reference bulletin of- 
fered by the Pangborn Corporation, 
Hagerstown, Md. 

For further information circle No. 17 

AID FOR FUEL PROBLEMS 

A comprehensive cost-free serv- 
ice providing practical assistance on 
problems involving fuels, lubricants 
and other products of petroleum 
is being offered to industrial and 
commercial users of petroleum 
products by Gulf Oil Corporation, 
Pittsburgh, Pa. 

Goal of this broad engineering 
program — Gulf Petro-engineering 
Service — is to bring their engin- 
eering and research facilities closer 
to problems relating to the use of 
different petroleum products. A 
24-page illustrated booklet describ- 
ing the details of this service is 
available. 


For further information circle No. 18 


FOR SALE 


LINDBERG CAR TYPE TEMPERING 
furnace. Gas Heated type No. 481260— 
GCH. 48" wide x 12' deep x 5' high; 
SHP. Fan motor, fan safety switch and 





Chromel-Alumel thermocouple; operates 
to 1250°F. Complete with automatic 
controls and safety equipment. Excellent 
condition. $6000.00 f.0.b. our plant. 


WALTER SCOTT & CO. 
Division of Wood Newspaper 
Machinery Corp. 
Plainfield, New Jersey 
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NOW Available... 
MISCO Heat-Treating 


Tools frost Stick: / 


MISCO heat-treat process equip- 
ment is engineered and fabricated 
by qualified specialists in the 
field of heat-resisting alloy 
materials. 

With a wide variety of job- 
proven heat-resisting steel prod- 
ucts available for immediate 
delivery, Misco Fabricators pro- 
vide a real service to heat-treaters, 
who no longer need carry an ex- 
pensive inventory of equipment. 

Remember, whatever your need, 
Misco Fabricators offer sound, 
economical designs in the best 
metal for your purpose. It pays to 
do business with Misco Fabri- 
cators—Specialists in Nickel- 


Bearing Alloy Fabrication. 























“OK,...17'S SALTED TO TASTE , NOW HOW 
ABOUT A DASH OF PAPRIKA ?” 


C 
FOR ALL 
HEAT-DEPENDENT 
OPERATIONS 


e eee : 
hha & cua On steamer | 
be a precision ° 
Here’s a unique marking crayon that helps 
you determine and control working temper- 
atures from 113° to 2000° F. Available in 63 
different melt ratings, TEMPILSTIK® is ac- 
curate within 1°¢ of its rated melting point. 


TEMPILSTIK‘% is also available in liquid and 
pellet form. Write for information and sample 
pellets, stating temperatures of interest. 





. MISCO FABRICATORS, INC. 
MIEBTAL. Sc THE FEMIPT pncsicners, sitders, Fobricotor: of Heot-Resisting 


CORPORATION Alioy ond Stoinless Stee! Equipment 
2420 WILLS AVENUE e MARYSVILLE, MICHIGAN 


TELEPHONE YUKON 5-619! 
MATE TE SLSR 
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HARDNESS TESTERS 

The Riehle Testing Machines 
Division of American Machine and 
Metals, Inc. has published two bul- 
letins dealing with their hardness 
testers. 

One 4-page bulletin deals with 
their portable hardness tester for 
“on the spot” Rockwell readings 
in the A, B, C, D, F, and G scales; 
it is well illustrated and gives vari- 
ous specifications. 

The other describes and contains 
a cross-sectional view of their hy- 
draulic Brinell hardness _ tester 
which is of the dead weight type 
and fully hydraulic in operation. 
Although hand operated, it is said 


reduce costs 


Light metal alloy 
aging and solution 


heat treating ovens. 


to equal power-driven machines in 
convenience and to excel them in 
maintenance of accuracy. 
For further information circle No, 19 
TEMPERING STEEL 
An eight-page reprint of an arti- 
cle which appeared in “Metal Treat- 
ing” entitled Tempering of Hard- 
ened Steel by K. E. Johansson and 
G. Molinder is now available. 
The article explains the 
conducted by the authors at the 
steel mills of the Uddeholm Com- 
pany in Sweden, and is illustrated 
by thirteen graphs and two tables. 
Both authors are heads of the met- 
allurgical laboratories at the com- 
pany’s mills in Sweden. 


For further information circle No, 20 


tests 


@ Young Brothers Ovens and Furnaces designed 
for heat treating requirements are designed and built to improve the 
quality of the finished product and provide savings in time, fuel and 
materials. Each one is engineered to meet the specific need regard- 
less of the process, material or product. 


The proven dependability of Young Brothers Ovens in thousands of 
installations during a period of 60 years is your assurance of the 
finest results at lower overall costs. A wide variety are available for 
Annealing and Tempering, Drying and Impregnating, Aging, Normal- 
izing, Preheat, Stress Relief, Homogenizing and for other processes. 


Write for Bulletin 157 


YOUNG BROTHERS COMPANY 


1849 COLUMBUS ROAD ° 


CLEVELAND 13, OHIO 


INDUCTION HEATERS 


Magnethermic Corporation, 
Youngstown, Ohio, has published 
a bulletin on Electronic Induction 
Heaters. Eight pages contain speci- 
fications on 15, 30 and 40 KW; 
basic components; optional features; 
guide to induction brazing and 
soldering; frequency selector chart; 
static hardening curve; and other 
engineering information. 

For further information circle No, 21 
HEAT TREATING ALLOY 
FABRICATIONS 

A new catalog features all types 
of fabrications designed to meet 
industry’s need for alloys that must 
be used in high temperature ranges 
and withstand extreme corrosion 
conditions. Wiretex Manufacturing 
Co. of Bridgeport, Connecticut, 
makes all types of heat traeting fix- 
tures, retorts, baskets, trays, boxes, 
plating equipment baskets, tanks, 
etc., and the fabrications illustrated 
in the new catalog represent a few 
of the wide variances possible, rang- 
ing from small baskets to hold 
jewelry parts to baskets to hold 
five tons. 

For further information circle No, 22 


HEAT TREAT BURNERS 

The Selas Corporation of Amer- 
ica has recently published a new 
10-page bulletin, “Selas Superheat 
Burners,” which describes _ their 
burners for producing high heat 
release to localized areas of work- 
pieces for flame-hardening, flame- 
annealing, brazing, pre-heating, de- 
scaling, and other open heat treat- 
ing. 
For further information circle No, 23 

COMBINATION ROCKWELL 
TESTERS 

A new bulletin describing the 
four Kentrall Combination Hard- 
ness Testers has been announced 
by The Torsion Balance Company, 
Clifton, N. J. Each of these hard- 
ness testers makes both regular and 
superficial Rockwell Tests and costs 
about the same as “single-function™ 
testers. A complete range of stand- 
ard and accessory equipment is al- 
so described in this bulletin. 


For further information circle No, 24 
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The Publisher of this Magazine js often 
ar 


asked what kind of a man You are... and how 
many like you are receiving his Magazine, 
Why is he asked? 


r Profession, by title) 
Magazine is edited — and how 
ing it, 

In order to Standardize on the Presentation 
of such information to Advertisers and to have 
its accuracy vouched for by a disinteresteq 

1 rty, nearly 45 j 

i ‘ertising 
Non-pr Organization Called 
ications Audit. 

© purpose of BPA is to assure advertisers 
++. by frequently checking and rechecking 
»+ + tha: each member Publisher jg indeed dis- 
tributing his Magazine, in the numbers 
Promised, to the types of men he Promised 

Would receive it, 

The BPA Symbol in this Magazine Means 
that you belong , -. that because of your oc. 
Cupational interests you are qualified, in the 
eyes of the advertisers, to receive it. 

Vertiser can thus tel] whether he’s 
Setting his money’s Worth, 


The publi better Sales Story to 
j ecause his Magazine 


And you, t 
the ma 


get more Value from 

oth the Advertisers 

at your Special oc. 

Your interests are, are 

able to Prepare advertising and edij- 

toria] Materia] that wil] be most informative 
and usefy] to you. 


What you can do 
Publishers and Advertisers ‘requently 
Write to magazine readers to learn 
What kind of articles and advertise. 
ments appeal most, /00perate With 
them - will you? — by answering their 
questions , |* in the interest of better 
Communications between makers and 
Markets, 


BUSINESS PUBLICATIONS 
AUDIT oF CIRCULATION, INC, 


420 Lexington Avenue New York 17, N.Y, 


BPA 


A NON-PROFIT, TRIPARTITE MEMBERSHip CORPORATION OF ADVERTISERS, ADVERTISING AGENCIES AND BUSINESS PUBLICATIONS 
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Here's Herman Hymer,_/ WOwBEST THING 
PARTS DESIGNER, 1'VE EVER DONE!-TALK 
“DREAMING-UP"A -/ABOUT COMPLICATED ! LOOK 
HEAT TREATER'’S | AT THOSE HOLES,-SO CLOSE TO 
HEADACHE! THE SURFACE,- THOSE HEAVY 

PARTS TAPERING TO NICE, THIL 
POINTS... [ GULP/FORGET THAT 
NIGHTMARE ER-1 MEAN 
MASTERPIECE, FORA BIT! 

HOW ABOUTA TRIP 
THROUGH OUR PLANT? 

COX 
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SHop Tours / 7HAT WAS AN 
HAVE A GooD | EYE-OPENER/ HERMAN. 
REACTION... |-DION'T REALIZE L_GJUST THOUGHT 
ALWAYS GIVE |/ WAS HANDING YOU}YOU OUGHT. 
MUTUAL SUCH HEADACHES. | 70 KNOW. 
SATISFACTION /] FROM NOW ON I'LL 
DESIGN WITH YOU 
PEOPLE IN MIND! 
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Bata cuts mold cleaning time 
in half with Pangborn Hydro-Finish 


Bata Shoe Co., Belcamp, Md., used to clean shoe molds 
by pickling. For a better cleaning job, Bata replaced 








this process a year ago with Pangborn Hydro-Finish. 
Today this machine gives Bata top quality cleaning, 
does the job én half the time required by pickling and 
has required ‘“‘no maintenance whatsoever.” Also, acid 
disposal problems have been eliminated. 

Says Mr. Albert Kotras, Research, “We thought it 
was sales talk but the Hydro-Finish has lived up to 
every claim the Pangborn representative made.”’ Con- 
vinced bythe performance of its Hydro-Finish machine, 
Bata management now plans to order a second one. 

Today, through new design and use of air jet sluria- 
tors, Pangborn Hydro-Finish costs less originally, 
costs less to maintain and gives you easier handling 
and added efficiency. Write for Bulletin 1403 to PANG- 
BORN CORP., 3600 Pangborn Blvd., Hagerstown, Md. 
Mfrs. of Blast Cleaning and Dust Control Equipment. 

USE PANGBORN HYDRO-FINISH FOR: 
Deburring « Surface finishing « Finishing threaded sections « Im- 
proving cutting tool life » Maintaining dies and molds « Removing 
grinding lines « Removing heat treat scale « Preparing surfaces 
for coatings, platings, etc. 


Pangborn 


BLAST CLEANS CHEAPER 
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SALT BATHS 


(Continued from page 6) 


< 
PTA, THOUSANOTH OF INCH 


‘case 


HOURS 1S CHRBURIZING BATH 
s / 2 J ad 
Chart +2—The depth of case on a low carbon steel at various 
times and temperatures. 

a fluffy blanket on top of the bath and prevents rapid 
oxidation and breakdown of the sodium cyanide. Also, 
it prevents radiation heat losses, thus contributing to 
the efficiency of the operation. We may add that with- 
out a carbon blanket, the sodium cyanide breaks down 
at 1550°F. at the rate of 3% per hour. With a suit- 
able carbon blanket the breakdown is 0.25% per hour. 
Excessive amount of carbon cover should be avoided, 
as it may interfere with the work going in and out 
of the bath. If any of the carbon cover adheres to the 
work, it may retard the quench and cause soft spots. 

One thought must be stressed here. Since a liquid 
carburizing bath has to break down, even though 
slowly, to provide carbon, it needs to be replenished 
during the day’s operation, to compensate for the 
breakdown. A definite amount of fresh salt should 
be added to maintain a workable strength of the bath. 
This amount to be added depends upon the size of 
the pot and the temperature of operation. Normally, 
for an eight hour’s operation at 1550°F., the addition 
should be around 6% of the contents of the pot. 
Usually the dragout permits such additions. How- 
ever, if the dragout is very slight, some of the bath 
from the pot, preferably from the bottom should be 
removed and discarded. 

No liquid carburizing bath, no matter how strong 
and well compounded, will last indefinitely and needs 
to be replenished regularly. To expect otherwise would 
be like the situation when a person drawing checks 
against his account, without periodical deposits to 
cover his drafts, will find eventually his balance to be 
zero. In any carburizing bath, we start with a fixed 
limited amount of carbon. Whether any work is proc- 
essed or not, the bath is slowly decomposing and the 
carbon is dissipated. Unless the bath is regularly re- 
plenished, to cover the draft so to speak, the bath 
will reach a zero point in carbon, and ceases to be 
carburizing. © © @ 

(The concluding instalment will be published in the 


next issue.) 
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HAMLER 


FIRST with 99.999% PURE 
METAL TREATING GRADE 


ANHYDROUS AMMONIA 


Hamler Industries, Inc. is still in the lead with 
another FIRST !!! 

Qur total requirements of Anhydrous Ammonia 
are now being supplied with a new and purer 
grade never before offered to the Metal Process- 
ing Industry. 

Hamler is the only distributor to Industry being 
supplied with Metal Treating Grade Anhydrous 
Ammonia of the following unsurpassed specifi- 
cations: 

Purity 99.999% Minimum by weight 
Moisture 0.001% Maximum 

Oil 2 PPM Maximum 


OTHER HAMLER “FIRSTS” 
TO INDUSTRY 


FIRST to specialize in a Service offering only 
one high grade purity Ammonia. 

FIRST to offer bulk tank truck delivery. 

FIRST to offer a completely equipped storage 
tank on a loan basis. 

FIRST to reduce Ammonia costs. 

FIRST distributor of Ammonia with adequate 
bulk storage plants to give prompt and 
efficient service. 

Discover what Hamler Service can mean to you 

—call or write one of our offices for complete 


information. 


HAMLER INDUSTRIES, INC. 


6025 WEST 66th STREET 
CHICAGO 38, ILLINOIS 


CLEVELAND OFFICE: 
3537 LEE ROAD, CLEVELAND 20, OHIO 


DETROIT OFFICE: 
6560 CASS AVE., DETROIT 2, MICH. 
BULK PLANTS 


CHICAGO CLEVELAND PITTSBURGH 
DETROIT DAYTON 














EQUIPMENT and MATERIALS 
DIRECTORY 


AMMONIA, ANHYDROUS 


ALLIED CHEMICAL AND DYE CORP. 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


HAMLER INDUSTRIES, INC. 
6025 West 66th Street 
Chicago 38, Illinois 


AMMONIA STORAGE EQUIPMENT 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


HAMLER INDUSTRIES, INC. 
6025 West 66th Street 
Chicago 38, Illinois 


CARBURIZING COMPOUNDS 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


CHILLING MACHINES 


CINCINNATI SUB-ZERO PRODUCTS COMPANY 
3932 Reading Road 
Cincinnati, Ohio 


CLEANING EQUIPMENT 


PANGBORN CORPORATION 
Hagerstown, Maryland 


FABRICATION 
(Heat & Corrosion Resistant) 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


BLAW-KNOX COMPANY 
NATIONAL ALLOY DIVISION 
Pittsburgh 38, Pennsylvania 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


GENERAL ALLOYS COMPANY 
367-405 West First Street 
Boston 27, Massachusetts 


MISCO FABRICATORS, INC. 
2420 Wills Avenue 
Marysville, Michigan 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 
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STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 
WIRETEX MFG. CO., INC. 


16 Mason Street 
Bridgeport 5, Connecticut 


FIXTURES 


AJAX ELECTRIC COMPANY 

940 Frankford Avenue 
Philade!phia 23, Pennsylvania 
ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 

1974 Franklin Street 

Detroit 7, Michigan 

ECLIPSE FUEL ENGINEERING CO. 


1018 Buchanan Street 
Rockford, Illinois 


GENERAL ALLOYS COMPANY 
367-405 West First Street 

Boston 27, Massachusetts 
INTERNATIONAL NICKEL CO., INC 


67 Wall Street 
New York 5, New York 


MISCO FABRICATORS, INC. 
2420 Wills Avenue 
Marysville, Michigan 


RANDOLPH LABORATORIES, INC. 
8 East Kinzie Street 

Chicago 11, Illinois 

ROLOCK, INC. 

1232 Kings Highway 

Fairfield, Connecticut 
STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 

WIRETEX MFG. CO., INC. 


16 Mason Street 
Bridgeport 5, Connecticut 


FLAME HARDENING 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


FLOW MEASUREMENT 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


FURNACES 


AMERICAN GAS FURNACE CO. 


808 Lafayette Street 
Elizabeth, New Jersey 


DENVER FIRE CLAY COMPANY 
2301 Blake Street 
Denver, Colorado 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


HEVI DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


INDUSTRIAL HEATING EQUIPMENT CO. 
3570 Fremont Place 
Detroit 7, Michigan 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


SURFACE COMBUSTION CORPORATION 
HEAT TREAT DIVISION 
Toledo 1, Ohio 


YOUNG BROTHERS COMPANY 
1849 Columbus Road 
Cleveland 13, Ohio 


FURNACES (Salt Bath) 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


FURNACES (Vacuum) 


HEVI-DUTY ELECTRIC CO. 

P.O. Box 563 

Milwaul 1, Wi 

THE NEW YORK AIR BRAKE COMPANY 
KINNEY MFG. DIVISION 

3529 Washington Street 

Boston 30, Massachusetts 





METAL TREATING 








EQUIPMENT AND 





MATERIALS DIRECTORY (Continued) 





GAS GENERATORS 


AMERICAN GAS FURNACE CO. 


808 Lafayette Street 
Elizabeth, New Jersey 


HEVI-DUTY ELECTRIC CO. 

P.O. Box 563 

Milwaukee 1, Wisconsin 

IPSEN INDUSTRIES, INC. 

715 South Main Street 

Rockford, Illinois 

LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 

SURFACE COMBUSTION CORPORATION 
HEAT TREAT DIVISION 

Toledo 1, Ohio 


GASES 


ALLIED CHEMICAL AND DYE CORP. 
NITROGEN DIVISION 


40 Rector Street 

New York 6, New York 
ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Hlinois 

HAMLER INDUSTRIES, INC. 


6025 West 66th Street 
Chicago 38, Ililnois 


HARDNESS TESTERS 


STEEL CITY TESTING MACHINES, INC. 


8805 Lyndon Avenue 
Detroit 38, Michigan 


HEATING ELEMENTS 
(Non-Metallic) 


NORTON COMPANY 
Worcester 6, Massachusetts 


HIGH TEMPERATURE FANS 


GARDEN CITY FAN COMPANY 


801 North Eighth Street 
Niles, Michigan 


METAL FINISHING 


HEATBATH CORPORATION 


P.O. Box 78 
Springfield 1, Massachusetts 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


ARTHUR TICKLE ENGINEERING WORKS, INC. 
29 Delevan Street 
Brooklyn, New York 


JANUARY-FEBRUARY 1958 


NITRIDING 


THE A. F. HOLDEN CONPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


OVENS 


YOUNG BROTHERS COMPANY 
1849 Columbus Road 
Cleveland 13, Ohio 


PROTECTIVE COATINGS 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


QUENCHING OILS 


CITIES SERVICE OIL COMPANY 
60 Wall Tower 
New York 5, New York 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


E. F. HOUGHTON & CO. 


303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


SINCLAIR REFINING COMPANY 
600 Fifth Avenue 
New York, New York 


SUN OIL COMPANY 

INDUSTRIAL PRODUCTS DEPARTMENT 
1608 Walnut Street 

Philadelphia 3, Pennsylvania 


REFRACTORIES 
ALLIED CHEMICAL AND DYE CORP. 
NITROGEN DIVISION 


40 Rector Street 
New York 6, New York 


NORTON COMPANY 
Worcester 6, Massachusetts 


SALTS (Heat Treating) 


ALLIED CHEMICAL AND DYE CORP. 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


AMERICAN CYANAMID COMPANY 
METAL CHEMICALS SECTION 


30 Rockefeller Plaza 
New York 20, New York 
HEATBATH CORPORATION 


P.O. Box 78 
Springfield 1, Massachusetts 


THE A. F. HOLDEN CO. 
14341 Schaefer Highway 
Detroit 27, Michigan 

E. F. HOUGHTON & CO. 


303 West Lehigh Avenve 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


SPECIAL CONTROL EQUIPMENT 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


IPSEN INDUSTRIES, INC. 
715 Sovth Main Street 
Rockford, Hlinois 


RANDOLPH LABORATORIES, INC. 
8 East Kinzie Street 
Chicago 11, Illinois 


STRAIGHTENING EQUIPMENT 
BLAW-KNOX COMPANY 
FOUNDRY & MILL MACHINERY DIVISION 


300 Sixth Avenue 
Pittsburgh 22, Pennsylvania 


GENERAL MANUFACTURING COMPANY 
6437 Farnsworth 
Detroit 11, Michigan 


SUB-ZERO TREATMENT 
CINCINNATI SUB-ZERO PRODUCTS 
COMPANY 


3932 Reading Road 
Cincinnati, Ohio 


TEMPERATURE CONTROLS 


METAL & THERMIT CORP. 
100 Park Avenue 
New York 17, New York 


TESTING EQUIPMENT 


CINCINNATI! SUB-ZERO PRODUCTS 


COMPANY 
3932 Reading Road 
Cincinnati, Ohio 


RIEHLE TESTING MACHINES DIVISION 
AMERICAN MACHINE AND METALS, INC. 
East Moline, Mlinois . 
STEEL CITY TESTING MACHINES, INC. 
8805 Lyndon Avenue 

Detroit 38, Michigan 


TOOL STEELS 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pennsylvania 








STANWOOD RETORTS 


of new 
COR-W AL 
construction 
give you: 


Lighter weight—yet stronger 
Longer service life 


Sides are heat-resistant corru- 
gated rolled metal. 


One piece cast alloy top seal 
of special reinforced design. 


Cor-Wal Construction — another 
Stanwood “‘first'’—has proved it- 
self in exhaustive tests on the job. 
Once again Stanwood engineers 
afford you maximum performance 


and economy. 


STANWOOD 


Pee) ite) 7 wale), | 


4825 W. Cortland St., Chicago 39, Ill. 





























Write For 
Details 


REPRESENTATIVES IN 
PRINCIPAL CITIES 





Index To Advertisers 


Advertiser 


Ajex Electric Company 25 
Agency—The Harry P. Bridge Company 


Allied Chemical and Dye Corp. 
(Nitrogen Division) 
Agency—G. M. Basford Company 


Aluminum and Architectural Metals 
Company 40 
Agency—Sales and Merchandising Counselors 


American Cyanamid Company (Metal 
Chemical Section Outside Back Cover 
Agency—Hazard Advertising Company, Inc. 


American Gas Furnace 
Company Inside Back Cover 
Agency—Advent Associates, Inc. 


Armour Ammonia Division 
Agency—Foote, Cone & Belding 


Bethlehem Steel Company 32 
Agency—Jones, Brakeley, & Rockwell, Inc. 
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Advertiser 


Cincinnati Sub-Zero Products 
Agency—Baer, Kemble & Spicer, Inc. 


Cities Service Oil Company 
Agency—Ellington & Company Inc. 


Denver Fire Clay Company 
Agency—Mosher, Reimer, Williamson 
Advertising Agency, Inc. 


Eclipse Fuel Engineering Company 33 
Agency—Howard H. Monk & Associates 
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General Manufacturing Company 43 
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Hamler Industries, Inc. . 49 
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Hevi-Duty Electric Company 
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Pangborn Corporation 48 
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Agency—Marvin Hahn, Inc. 


Randolph Laboratories, Inc. 43 
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Riehle Testing Machines Division 


American Machine & Metals, Inc. 
Agency—The L. W. Ramsey Advertising 
Agency 


Rolock Inc. . 39 
Agency—The Edward W. Robotham Company 


Sinclair Refining Company 28 
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Surface Combustion Corporation 
Agency—Odiorne Industrial Advertising, 


Wiretex Manufacturing Company, Inc. . 
Agency—Bass & Company, Inc. 


Young Brothers Company 
Agency—Allied Advertising Agency Inc. 


METAL TREATING 





git BRAZING - A 


Factory trained engi- 
neers and metallur- 
gists will promptly 
answer your written 
questions or call upon 
you without obliga- 
tion. AGF represen- 
tatives are in major 
industrial areas. 


NNEALING - HARDENING 


y~ | of stainless steels 


Model 50 


Controlled Atmosphere 


AGF Model 50 Furnaces employ the most 
advanced combustion system design to achieve 
the greatest measure of flexibility and uni- 
et required for various work. The ex- 
tended range of Model 50 Furnaces permits 
bright annealing, copper and alloy brazing 
and atmospheric ‘vss ail of regular and 
stainless steels — and in addition silver solder- 
ing or annealing of ferrous, non-ferrous or 
precious metals. 


FURNACE 


AGF engineering and quality 
construction features — a rec- 
ognized standard in the metal- 
working industry for over 79 
years — are your assurance of 
dependable performance. All 
AGF Furnaces have the built- 
in flexibility to permit the per- 
formance of tomorrow's as 
well as today's production 
requirements. 





ae eee ee eee TEAR OFF AND MAIL 


AMERICAN GAS FURNACE CO. 


808 LAFAYETTE STREET, ELIZABETH 4, NEW JERSEY 


iii \ C Send literature about AGF Model 50 Furnace C) Send representative 
Pioneer inventors 

and manufacturers of My Name scsiecicmntinleceseiicedinnds Ses 

industrial gas heat 

treating equipment 

and accessories since 
1878." 


Company . ce 
Street... arene = a. State... 
We wish to ..... .. Product or material... 














Heat treated with AEROHEAT 1400, Nichrome} V stands up 


to the toughest assignments ... 


was chosen for the all- 


important punishment-taking heating elements in the 
ultra-modern strip furnaces at the Carnegie-Illinois Steel 


Corporation’s Vandergrift plant. 


iY DRIVER-HARRIS HEATING ELEMENTS 
RATE WORLD'S TOUGHEST ASSIGNMENTS 


The leading manufacturer of elec- 
tric heating and resistance alloys, 
Driver-Harris Company of Harri- 
son, New Jersey, knows the vital 
importance of selecting the right 
heat treating compound. That’s why 
the company chooses from Cyan- 
amid’s comprehensive range of 
AEROHEAT compounds to give each 
alloy its particular characteristics. 


Driver-Harris, for example, uses 
AEROHEAT 1400 in the manufacture 
of Nichromet V, universally recog- 
nized as the outstanding heat-re- 
sistant and corrosion-resistant al- 
loy. AEROHEAT 1400 plays a big 
part in giving Nichromet+ V its ex- 
t T.M, Driver-Harris Co. 


ceptional uniformity, the ability to 
retain its physical and electrical 
properties at elevated temperatures, 
and the toughness to withstand the 
most punishing conditions. 
You too can upgrade your products, 
lower your costs with AEROHEAT 
Heat Treating compounds. For de- 
tails, just call your Cyanamid Metal 
Chemicals representative. 
Cyanamid’s heat treating com- 
pounds include: 
AEROCARB® Carburizing 
Compounds 
AEROCASE® Case Hardening 
Compounds 
AEROHEAT Heat Treating Salts 


Other products for metal process- 
ing include: 


AEROBRITE® Metal Processing 
Aids 


AEROSOL® Surface Active Agents 
AERO* Metallic Stearates 
AEROMET® Metallurgical Additive 
AERO* Calcium Carbide 


Acids, Alkalis and other Heavy 
Chemicals. 
American Cyanamid Company, Met- 
al Chemicals Section, 30 Rockefeller 
Plaza, New York 20, New York. In 
Canada: North American Cyanamid 
Limited, Toronto and Montreal 


* T.M, Cyanamid 


METAL CHEMICALS SECTION 





CYANAMID — 

















